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Cenerai Elect r ic  Coxpaw 
P. 0. BOX a048 
Philsdelphia, Pennsylvania 

D e a r  Dr. Lawton: I$; 2, ,'7 ;A. - : = 
The enclosed material is forwarded for your u t i i i z a t i on  i n  ca r r~ i r i g  out 
the objectives of the DilBLhE effor t .  

1. IMBUIS Measurements t o  be accommdated. 

2. "Apollo Applications Test Requirements," NHB 8080.3, dated 13 October i967. 

3. Organization and Designation of Medical Eqperiments and Personnel f o r  
Medical Experbents Program Beyond ApoUo. 

4. L i s t  of Experbkents (3) in  Definition. 

The NASA mensuremats l i s t  ( i tm one) indicates t h e e  categories of measure- 
ments, those wnich are regubed, those which are not required, and those 
for  which provision i s  t o  be made t o  accormnodste the specific requirement 
should it mise. DurLng the course of the two mnzh Phose B extension, you 
may wish to suggest tha t  t h i s  l l s t  be PuPtker iaLtered. It' chis is the case, 
your recomnendertions should be incklded in ei ther  your mid-term or final 
report. You will note that the l i s t  is  divided in to  the  eight areas of 
body flmction t o  w h i c h  has been added a ninth area, "Clinics;? Laboratorj 
Evaluation." This addition was m a d e  only fo r  puyoses of c l a r i t y  and does 
not inply that there are now nine areas of body Pmction t o  which the T1i;BIIl.E 
should address i t se l f .  The specific body function area(s) t o  which each 
laboratory determination pertains is  indicate3 in the middie c o l m  of 
Category IX. 

Should there be any question concerning any of chis naterial, please contact 
without d s l w e  
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Measuremem sp :eifieatior-i sheet; were g a ~ e r a t c d  as work sheets to consolidate the 

the requirements applicable to each selected measurement, A s  the list  of recommended 

measurement was modified, and as  the measurement techniques were developed, 

the sheets were continuously modified, 

The specification requirements were utilized in developing the system and subsystem 

concepts, and for identifying the environmental and support requirements for each of the 

measurements. These measurement specification sheets supplement the system schematic, 

design constraints, and tradeoff considerations used in designing the IMBLMS hardware. 

The specification sheets a r e  grouped in three sections of this appendix: 

Section 1 - Physiological Measure-ments 

Section 2 - Behavior Measurements 

Section 3 - Laboratory Analysis 

These work sheets a r e  essentially hardware-oriented and feature equipment block 

diagrams showing the hardware chain up to the interface with the Data Acquisition and Dis- 

tribution Subsystem. Although a considerable number of equipments a re  common to many 

physiological and behavioral measurements, an individual sheet was developed for each 

measurement because the equipment groupings are  essentially unique for each measurement. 

For  the laboratory analyses, each sheet was developed for groups of measurements 

because so many are  performed not only with common equipments, but also with identical 

hardware chains. 
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SECTION 1 

PHYSIOLOGICAL MEASUREMENTS 



1.1 Neurological Measurements 
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7. On-Board Output Characteristics: 
Display- 
Voltage- 

Resolutton- 
Repeatability- 

I and Iar ig~tudr  
I : of Apparent 

8. Ground Gutput Characteristics: 
Real Time- No 
Near Real Time- No 

Pla@ack Required- No 
Comparison Required (with what)- No 
Processing o r  Computanuns - No 
Telemetry No 
Storage- Ye, 

Delayed (Including Physical Return)- Yes 
Readout Format- Alphanumeric 

9. Identify Advanced Evaluation Techniqses which >fay Impose Change in h o c e s s l n g :  TBD 

10. Support Requirements: 
GFE- Litter C b i r  
Electrical- yeies 
Pneumatic- No 

Thermal- No 
Other (Specill)- NO 

11. Environmental Dnta Requirements: Check for Norma! Arnhient 
PO?_ P C 0 2  pH2O- pN7- ?Trace- Temp- "g"- Other- 

I?. Estimated Time to Perfann Veasiirement: 10 i l i n  

13. Estimated Time to Set Cp and Securs \ leasurexent!  181 \!in 

11. Estimnted SIeasiuement Frequency: l . j l :m 10 Dava 



2. B r w s c :  S!uciy Eil i ' r ts oi Ziio-:: cii (~i~,lrii!~ is*li T. iPi 

3. Recommended 'Techniqur: Llttsr Chair ,md C8ng,inatoirraphr o i  S:I!UTII ~r i . . ,  

4, Xeasuren~ent  Function Row Dizgram: 
Sip.ai 

Stfmlllus I Sensor I Signal Cond I Info Process ' Control I Ctilizatron 
I 1 I I 

I 
Litter 
Chair n 

I 
R e s t r a ~ n t  i Film I 
Device I Casettes I 

Signals 

Notes: While the concept of "TILT" per s e  i s  inappropriate for  the OG Environment: this measure i s  included on the basis of 
demonstrating the presence o r  absence of a counter-rolling response to physical displacement of the crew member. 

5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry. Logbwk. Other?): 
Voltage- NA Waveform NA 
Frequency- NA 
Critical Info In Slgnaf- Photn Content DisplaJing Rotation of the Eye 

6. Stimuli and Calibration Requirements: Constancy of a Normai Referent 

7. On-Board Output Characteristics: 
Display- 
Voltage- 
Accuracy- NA 
Resolution- 
Repeatability- 

8. Ground Output Characteristics: 
Real Time- 
Near Real Tlrne-} NA 

Playback Required- 
Comparison Required p i t h  what)- 
Processing o r  Computations - 
Telemetry 
Storage- 

Delayed (Including Physical Return)- yes 
Readout Format- NA 

9. Identify Advanced Evaluation Techniques which May Impose Change in  h o c e s s i n g :  

10. Support Requirements: 
CFT- Litter Chair 
Electrical- y e s  
Pneumatic- NO 

Thermal- NO 

Other F p e r i W -  photo? 

11. Environmental Data Requ1rerni)nts: Check o i  Yarmal Ambience 
PO+ p C O 2  p H ? O  p N 2  ?Trace- Temp - "g"- Other - 

12. Esdmated Time to Periorm hIeasuremeot: 5 Siin 

13. Estimated Time to Set L1p and Secure Xreasurement: 25  ?.?in 

i l .  Estimated hleasurement Frequency: 1.  '.!m' l o  Doys 
6 



! I 
I I 

I 
I !lesponse 1) Xumericni 

KC? Display of 
! I ' D l , , ,  ..,A .,.I 

I I 
I I 

I Begins 
I I 
! I 

I I 
I 3) Record 

I 

! 
Support Subj. Protect. 

Equip 
I 
I 

' 
RPAI Control ' 
sensor  I o f  Littcr 

! Ch:iir Speed 
I 

' . h a l o g  History ' o i  RLC Speed 

21 Keyboard 
I Entry of Speed 
! and Time nt 

Hestraint 
Device I 

I 

I I I 1 Which n i u s ~ o n  
! 

I 4) Record 
1 Subjects Report 
I of Oculog?ml 
I Illusion - 
I -Time of Onset 

Electrical 1 
Power Support j 

Signals 

Notes: 

I I 
I HLC Speed ! 

I 0-5V I 
! O-1OHz I 

I I 
I ! 

I 

5. Input Signal Characteristics (Electrical Analogue, Discrete Daia Entry. Logbmk. Other?): 
Voltage- s.% Waveform SA 
Frequency- SA 
Critics1 Info In Signai- RPJI and ~i~~~ 

6 .  Stimuli 3n.i i'.?!i'<r?':\?n !Icquir,!nenra: ;ec . l in,  ; 

7. On-Board Output Character is t~cs :  See Item i 
Display- Playback Required- To 
Voltage- Comparison Required (with what)- No 
Accuracy- TBD (GFE) Processing o r  Computations- So 
Resoiution- TBD Telemetry xo 
Repeatahility- 1 Storage- Yes 

8. Ground Output Characteristtcs: 
Real Time- S o  
Near Real Time- No 

Delayed (including Phys~cal  Return)- X 
Readout Format- r \ lpbnmner ic  and Jlag Tape 

9. Identify Advanced Evaluation Techniques which l h y  Impose Change in Processing: sane  

10. Support Requirements: 
GFE- 
Electrical- y e s  
Pneumatic- S o  

Thermal- No 
Mher  (Specify)- So 

11. Environmentsi Data Requirements: Check for l o r m a 1  hml~ient  

PO_,_ P C O ,  ?H,O- PX7- ?Trace- Terra-- "g" - Other- 

12.  Estimated Tin,? to Perfrirn: \:e??ilrer--e?.t: ; sii!i 

13. Estimated Tirrc to Set 1-p and Secure \Ir.~stirerrent: 10 ::,,I 

1 4 .  Estimated !~lensurement Frequency: i :o DX.:~ 



,,J>-..,,<\ R Y > f F > T  ~ p ~ - ~ ~ ~ 7 ~ l \ l  :<?v \s. T . :  : 

1. 5reasurement Name: V i s t t ~ l  ?' :1~h-  liiil: IICXIJ n,,tntiq,,, 

2. Purpose: hleasure of Vesribular Fu~,ct!rn 

3. Recommended Technique: Per:onr.:?nce of Prescribed Task with Rot.ltion 

4. Measurement f inc t ion  Flow D i a v a m :  

Signal 
Srimulus I Sensor ' Signal Cond Info Process ' Control Utilization 

I I I 

j Tima, ; Disnla; a i  

i 
Xcccracy, 1 C h t r  Speed 

Task Etc. 
I Elenients I I 2) Display of 

/ Dials, I I 
I 

; Per iormmce 
Slelers,  I 

I S~vttche., Etc. j I 

I 
Support Minin~urn ! Cabling, I 

Equlp Resrraint , Junction Boxes, I 
Dcvice Subject I / Protection I 
Electrical 
b w e r  support I 

I 

Signals 

I 
I 

I 
I 

I RLC: I 

I 0-5V I 

Notes: 

Yes 
5. Input Signal Chxracteristics (Electrical Analogue, Discrete Data Entry, Logbwk, Other?): 

voltage- NA Waveform NA 
Requency- NA 
Critical Info In Signal- Parameters  of Performnnce and Speed of Rotation. 

6. Stirnull and Calibration Requirements: see [tern .i 

7. On-Board hitput Characteristics: 
Display- 
Voltage- 

Repeatability- 

8. Ground output Characteristics: 
Real Time- No 
Near Real Time- No 

%e Item 4 (Discrete Outputs for Time and Error  Rate) 
Playback Required- No 
Comparison Required (with what)- No 
Processing o r  Computations - NO 
Telemetry NO 

Storage- Yes 

9. Identify A h c e d  Evaluation T e c h n i p e s  which Bfay Impose Change in  Pmcessing: 
Performance Parameters  Lkpend on Software. 

10. Support Requirements: 
GFE- Thermal- NO 

Electrical- y e s  Other (Specify)- R e s t r a ~ n t  
Pneumatic- No 

Delayed (Including Physical Return)- Yes 
Readout Format- Cinemawgraphy 

11. Environmental Data Requirements: Check of Sormal :\nhient. 

PO- W O Z  p H p O  PX,,- @race- Temp- "g"- Other - 

12. Estimated Time to Perform \leasdrernent: i O  \lin 

13. Estimated Time to Set Up and % c u e  Meuurement :  21) hi in  

14. Estimated h l a a s ~ r e i r e n ~  Frequency: l / l l ; in ,  1 0  Days 

8 



> r. . : ,irpOse: Slurl,; of Yestihiiinr Flmcrion 

.I. l lrr 'omn~~nded Tcchniqur: r3iu-patcntini x!e.,xiircn;n: 

4. \IEasurement F'unction Ro:v D i a ~ a r n :  

Signal 
Stimulus 1 Sensor I Signal Cond 1 Info 1"rocess I Control I I'tilization 

I I 
I I 

I I 
I 

I I I 
I 

I 
I 

1 (See Yolef I 

Control I1 CRT. Display 

I 

I z s ig  I 
I 

I I I 2) Readout o r  

/ 1 Gnd 
I 

1 I Iy-of RLC 

I 4) Telemeter 
I T ime Tags  
I 

I I 
Support Power Line I I 
Equip 1 Junction Box 

I Subj. Protect. I 
I Cabling 

I 

Signals 
I I I 
I EOG I Em I 

I I 
I 0-5V I I mV p-p 

5 I 
I I 0.2-5OHz I I 
I I ACC t 5% of XIeaeured Range 
I 

I 
I 1 Signal 

I 
I 
I 

Notes: Data taken in regard  to duration, amplitude of response. 

5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook. Other?): 
Voltage- I m v  p-p Waveform 
Fzewency- 0.2 - 50 Hz 
Critical Info In Sigoal- Rate at Nystagmus Duration 

6. Stimuli and Calibration Requirements: ~ e e  item 4 
k t ,  f t 'z 

7. &-Board Output Characteristics: 
Display- 

'!"'' 
I Playback Required- S O  

Voltage- See Item 4 Comparison Requlred With what)- NO 

Accuracy- Processing o r  Cornputati.ms - y e s  
Resolution- TBD Telemetry yes 
Repeatability- TBD Storage- Yes 

8. Ground Output Characteristics: 
Real Time- NO Delaj.ed (Including Physical Return)- yes 
Near Real Time- 21, Readout Format- ?.lag Tape, Analag 

9. Identify Advanced Evaluation Techniques wMch >ray Impose Change in  Processing: sane 

10. Support Requirements: 
GFE- Litter Chair Thermal- NO 

Electrical- y e s  Crther (Specify)- I l ~ h a n i w l :  Crew Restraint 
Pneumatic- No 

11. Environmental Data Requirements: Clieck f o r  Sorrnal Arnh~ent 
POLL P C 0 2  pH2O_ pN2- ?Trace- Temp- "g"- Other- 

I?. Est in~ated  Time to Periorm Sressuroment: 5 .\!iii 

1 3 .  Estimated Tinie to 5rl Up and Sccure >lcasuremcr.t: 1 5  srin 

14. Estimdted \le?sorement Frequency: 1 \I.,> iii Dzy.: 



\ , f~ . j $ l~ l t r~ , rF?7 i  s rEC! t [<C ' tT l~~ , '<  YO. .L.v.  1, 

1. Xeasurernrnr Ximi.: 

2. Purpcse: Sle.ishrc oi V e s i i t ~ z i . ~ r  t'unr,iion 

3. Recommended Tcchcique: Rl,tnting ~ t t t e r  chair 

4. Measurement Function Flsw Diagram: 

Signal 
Stimulus 1 Sensor I S i p 1  Cond ! Inio Procass ! Control 1 Utilization 

I 
1 

I I 

! 
I 
I 

I i s  S o t x e d  

I 

1 2)  h a i o g  
f ?History of 

i I I I I Rotatmn 

I I 1 I 1 Recorded. 

I 
I 
I 

1 I I 

I I 
I I I 3)  Display 

I 
I I I RLC Speed 

I I I 

Support Restraint 1 
Equip System 

I 
Power Junction Box 

Signals 

Subject 
I 

Protection 
I 
I 

Notes: 

5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other 9): 
Voltage- Waveform Nh 
Frequency- 1 " 
Critical Info In Signal- hlot~on Nohcfd 

6. Stimuli and Calibration Requirements: See Item 4 

I .  On-Board Output Characteristics: See Item 4 
Display- \ 
Voltage- j S"3 Item 4 

Playback Required- No 
Comparison Required (with what)- No 

Accuracy- TBD (GFE) Processing o r  Computations - Yo 
Resolution- TBD Telemetry -Xo 
Repeatability- Storage- Yes 

8. Ground Output Characteristics: 
Real Time- NO Delayed (Including Physical Re&)- Yes 
Near Real Time- No Readout Format- Mag Tape, Log 

9. Identify Advanced Evaluation Techniques which May Impose Change in  Processing:  one 

10. Support Requirements: 
GF'E- Litter Chair Thermal- No 
Electrical- y e s  Other (Specify)- Yo 
Pneumatic- No 

11. Elivironmental Data Requirements: Chcek of Xormni Axnblcnt 
PO+ P C 0 2  p H 2 0  pN2- pTrace- Ter.p- "a" - Gther- 

12. Estimated Time to Perform ?Teasi!rement: i !%!in 

13. Estimated Time to Set CD and Secure \l-isurerncnt: 2ii  !*tin 

1.1. Estimated 3Ieasurement Frequency: 1, .tlm 1 0  i):ivs 
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.A. r?rcon,rn~"deri Technique: Rio-Potcnri.~l \le.i.iuren~cnt 

4. \Icnsurei.:ent Iiinction Flmv Dingcam: 

Stimulus I Sensor I SIgnal Cond I Info Process  ' 
I I 

Signal 
Control Utilization 

I 
I 1) CRT Display 
I of Wr.r.eform 

I /k 
I 2 Signai 
I 1 Sig Qld 
I 

'U 
I 1 Reqd # 

I 
I 

I 
I 

1 2)  Store 
1 SVaveforrn 

1 3) Telemeter 
I Power Deasity 
I Spoctrurn of , Signal 

I 

I I I 
I Skin Prep. Kit I I 
1 Junction Eos  I 
1 Subj. Protect. I , Cabling I 
I I 

I 
I 
I 

I I 

I 
I 

I 
1 

i 0-5V 
I 

I 0 .2- lOOHz 
I Acc 5% of 3Ieasured Range 
I 1 Signal 1 

I 

Signals 

Notes: Variable up to severa l  hours 

5.  Input Signal Charactens t ics  (Electrical Analogue. Discrete Data Entry, Logbook, Other?): 
Voltage- See item 4 \Vaveform 
Reauencv- See Item 4 . - 
Critical Info In Signal- P o u e r  Density Spechum 

6. Stimuli and Calibration Requirements: Verify Signal Integrity 

7. On-Board Output Characteristics: 
Disptay- I Pla*ack Required- SO 

Voltage- See Item .I Comparison Required (with what)- NO 
Accuracy- Processing o r  Computa8,ns - y e s  
Resolution- Telemetry - y e s  
Repeatability- } TBD Storage- Yes 

3. Ground Output Characteristics: 
Real Time- SO 

S e a r  Real Time- so 
Delayed (Including Physical Return)- y e s  
Readout Format- Analog 

9. Identify Advanced Evaluation Techniques u.Nch \fay Impose Change i n  Processing: 
Spectral .Analysis of Hi@ Frequency Coniponents. 

10. Support Requirements: 
GFE- S o  Thermal- yo 
Electrical- yes Other (Specify)- Restrnlid 
Pneumatic- So 

1 1 .  Environmental Data Requireinents: Cherk  for Normal .Amhien1 
pO-h p C 0 2  p H , ( >  13;- pTr3re- Temp- "g"- Other- 

i l .  Estimated Tii:~e :o Periorn \:clsurenent: S i e  Yore 

I ? .  Estimated Time to Set i ' o  a-.i Secure 'ie1surer.cn.r: 2 1 .  \it? 

14. Estimated S f e l i o r e m m t  Frequency: 1 !NJSI, 10 0 2 ; s  



1.2 Cardiovascular Measurements 



?. i'urpose: XIeosure Vcctor Eicc inc .~l  .iclivi:) of the Heart 

:?. Recommended Technique: 

Stimulus 1 Sensor I Signal Cond I Info Proccss  ' Signal 
I 

Control I Ctllization 
I 

I Cslculate Calibr3te 1) CRT Displav 
I Heart Rate I (SlanuaI o r  I of'%'nvehrms 

I Auto) I 

Electrodes 

I I 
4 Reqd I 

I 

1 2) Meter o r  
1 Humerrc b s p l a y  
I of Heart Rate 

I 
I 3) Storage 

I 4) Telemetry 

1 .  
I Junction Box ] 
I Subject I 
1 Protection , 
1 Cabling 
I I 
I 
I 

I 
I 

I I 
I 
I I 

I I 

I I 
I 

Signals 1 0.1 mVp-p / 0-5 V I 

I 1 0.1-100 kh 
I I Acc. 25% of 
I I Measured I 

I 
I 

Range 
3 Signals 

Notes: a .  Tag with mission time m d  measurement intervsl 
b. Time reflects ergometer utilizat~on 

5. Input Signal Characteristics (Electrical Analope ,  Discrete Data E n t q .  Logbook. Otber?): 
Voltage- See Item 4 Wavefonn 
Requency- See Item 4 
Critical Info In Signal- Waveshapes 

6. Stimuli and Calibration Requirements: TBD 

7. %-Board Cutput Characteristics: 
Msplay- 
Voltage- See item 4 
Accuracy- 1 
Resolution- 
Repat&ility- ) TBD 

Playback Required- Yes 
Comparison Required p i t h  what)- TBD 
Processing o r  Computations - Yes 
Telemetrg - Yes 
Storage- Yes 

8. Ground Output Characteristics: 
Real Time- F o r  Safety .\lonitor Only 
Near Real Time- Xo 

Delayed (Including Physical Return)- Yes 
Readout Format- Analog 

9. Identify Advanced Evaluation Techntques wMch hlay Impose Change in Pmceasing: TBD 

10. Support Requirements: 
GFE- Xo Thermal- No 

Other (Specify)- Electrical- Yes 
Pneumatic- No 

11. Environmentaf Data Requirements: 
pO Yes pfZU2= pH,,O= pXn= p T r a c e B  Temp- "gat Other - 
2- 

I?.  Estimated Time to Perform 'Imsorerrent: I!) hiin 1?ee k,te b) 

13. Estimated Time to Set Up I n d  Secure i!easurement: 20 \ l in 

1 4 .  Estimated !.leasurerr.cnt Fr~quency: l / \ f n n l i  Dzvs 



3. Recomniended Technique. XLlcxopi~<int ,  Sound De:cction 

4, Xfeasurement Rinction Flow Diagram: 

Stimulus 1 
I 
I 

Sensor I Signal Cond 

Signals 

Notes: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 2 mV p-p 
1 0-100 Hz 
1 
I 
I 
I 

I 
I 
I 
I Junction Box 
1 Subject 
1 Protection 
I Cabling 
I 
I 

I 0-5 V I Acc. 156 of - 
I Measured 
I Range 
I 1 Signal 
I 

1 Info Process  ' 
I 
I I 

I 
I 

3 
I 
I 

I 
I 

I 1 
I 

I ! 

I I 
I I 
I 

I I 
I I 
I I 
I I 
I I 
I I 

5. Input Signal Characterfsnca (Electrical Analogue. Discrete Data Entry, h g b w k ,  a h e r  ?): 
Voltage- 
Frequency-) see Item 

Waveform 

cr i t ica l  Info In Signal- Heart Sound (Valve Activity) 

6. Stimuli and Calibration Requirements: TBD 

7. On-Board Output Characteristics: 
Msplay- 

Accuracy- 
Resolution- TDD 
Repeatability-} 

8. Ground Output Characteristics: 
Real  T i m e  S o  
Near Real Time- No 

Signal 
Control Utilization 

1) CR1. Ilisplny 
I of Near: Sound 

1 2) Storage 

; 3) Telemetry 

I 
I 
I 
I 
I 
I 
I 

Playback Required- So 
Comparison Required wi th  what)- No 
Processing o r  Computations - So 
Telemetry - Yes 
Storage- Yes 

Delayed (Including Physical Return)- Yes 
Readout Format- Analog 

9. Identify Advanced Evaluation Techniques which >fay Impose Change in Processing: Selection of Bandwidths, 

Derivatives of tvaveform 
10. Support Requirements: 

GFE- No Thermal- No 
Electrical- Yes Other (Specify)- 
Pneumatic- No 

11. Environmental Data Requirements: 

POZ__ P C O ~ _ _  Ptf20- pN2-  trace- Temp- "g" - Other z s e  Level 

12. Estimated Time to Perform Xleasurement: i Uin 

13. Estimated Time to Set Up and Secure Xeasurement: 6 !.fin 

14. Estimated Xeasurement Frequency: 1 ;Sinn/jnxrs 
16 



\!F.\Ci.iiElii:><T SPFCIF?CATlO?i SO. 

I .  : i rz?sur<~n,cot Sainc: i' !ri!i.:*. i i i t r : ~ r  

1 2 3  

Info Process 
Signal 

Control Utilization 
I 

Stimulus 1 Sensor I Signal Cond I 
! 

I 

Cniculnte 
Cardi3c t 

Gutput F r o n  , 
hioss Spec , 
Output I 

I 
I 

I , Numeric 
Dispiar 

/ 
I Telemetry 

I 
I - 

support 
I 

Rebreather 1 
Equip Support , 

i 

I 
' c 

1 meter I 

I 
Subject 
Protection , 

Mass 
Spec 
output 
Amp 

I 
Junction Box I 

t I - 

I 
Hoses. 
Fittings I 

Signals I 0 . 2 H r  I 

I Acc 25% of I 

j Sfeasured 

Notes: a. %server  must know (and log) what subject was breathing immediately pr ior  to measurement. 
b. T e m p e r a k r e  and composition of gas  sample must be known. 

5. Input SLgoal Characteristics (Electrical Analogue, Discrete Data Entry. Logbook, Other?): 
Voltage- MA Waveform NA 
Frequency- NA 
Critical Info In Signal- Change in Gas Percentage 

6. Stimuli and Calibration Requirements: TBD 

7. On-Board Output Charzcteristics: 
Display- NA 
Voltage- NA 
Accuracy- See Item I 

Playback Required- SO 

Comparison Required (with what)- No 
Processing o r  Computations - See Item 4 
Telemetry  - Yes 
Storage- Yes 

Resolution- 
Repeatability- ) TBD 

5. Ground Output Characteristics: 
Real Time- SA 
Near Real Time- SA 

Delayed (Including Physical Rehim)- y e s  
Readout Format- Numeric 

9. Identify Advanced Evaluation Techniques which Kay Impose Change in  Processing: TBD 

10. Support Requirements: 
GFE- So 
Electrical- Yes 
Pneumatic- Yes 

Thermal- So 
Other Fpec~fy)-  Xo 

11. Environmental Data Requlrernents: T B D  

PO+ p C 0 2  P H , O  pNZ- pTrace- Temp Y e s  "g" Mher  See Yote b - - - 
12. Estimated T i n e  to Perfornl l ie lsure i rent :  5 ,,,in (See h i e  b) 

13. Estimated T i n e  to Set Up and Secure ',lensiirrmeni: i m i n  

11. Estimated Slensorrment Frequency: 1 ~ S l ~ n ~ 5  !)?.:s 



~?t,~$[:H1-;\Ft:.T SPEiIi'iC.iTi:l'r ?:C. i .  2 L 

1. hleasurement Kame: .Arter~-l Bicwlii P r r s ~ o r e  

2. Purpose: %leasure .Arterial Blood Pressure f o r  Cll.ln~es 

3. Recommended Technique: Arterial Cuff (Autom3ric) 

4, hleasurement Function Flow Diagram: 

Signal 
SHniulus 1 Sensor I Signal Cond Info Process  ' Control 1 L'ti!ization 

I 
I I 

I 
I 

I 
I I I )  Disolav o i  

Major 
Equip 

support 
I 

Press .  Source I 
Equip Hoses 

Fittings 
I 

Vaives ' 
I 

Signals 

Notes: 

I 
Cabling I 
Junction Box I 
Subject I 
Protection I 

I 
I 
I 
I 

Gauge 
I - I 

0-10 mV diff. I 
I 

Gauge (1 Signal), 
0-5 V - 
Acc 21% I 
0-2 Kz I 

hiike (1  Signal) 1 - 
0-5 V I 

ACC 150a of 
Meas Range ! 

10-200 Hz 

Systolic :~nd 
Dinstoltc 
Pressure 

2) Numeric 
Readout of 3 
Pressures  

3) Cuff pressure  
Display 

/ 4) Storage 

1 5 )  Telemetry 

! 

P r e s s u r e  4. 
5. Inplt Signal Characteristics (Electrtcal Analogue. Discrete D a h  Entry, Laghook. Other ?): 

Voltage- See Item 4 Waveform 
Frequency- See Item 4 
Critical Info In Signal- Sy%tolic/Diastolic Press .  

6. Stimuli and Calibration Requirements: See  Item 4 

7. On-Board Output Characteristics: 
Meplay- 1 Playback Required- No 
Voltage- See Item 4 Comparison Required (with whnt)- Xo 
Accuracy- Processing o r  Computations - Yes 
Resolution- TBD Telemetry -Yes 
Repatsbility-} Storage- Yes 

8. Ground Output CharacterisHcs: 
Real Time- Safety Monitoring Only 
Near Real Time- No 

Delayed (Including Physical Return)- Yes 
Readout Format- Numeric 

9. Identify Advanced Evaluation Techniques wMch May Impose Change In Processing: None 

10. Support Requirements: 

Electrical- Yes 
Poeumatic- Yes 

Thermal- NO 

Other (Specify)- KO 

11. Envlmnmental Data Xequirenents: 
PO+ NO3- p H 3 0  pH2- G r a c e -  Temp- "g"___ Other E s e  Level 

12. Estimated Time to Perform lireasurcrnent: 5 rnin 

13. EeHmated Time ta Set l 'p and Secure Sleasurement: 10 rnin 

11. EsHmated \Ieasuremeot Freqixnry: Twice per nisn i i  h r s  separation\ during eoch iiilr-k C : C I ~  

I8 



i. \le.lsuremcnt Function Florr. Dixgram: 

Stimulus 1 Sensor 
Signal 

I Signal Cond I Info Proccss  ' Control Ctilization 
I 

I 1) C R T  n s p i a y  
I oi  K'nveform for  
1 Blood Veioc~ty 
I 

C :~le .  of I 
h p p l e r  I 

F req  Shift I 

I 2) Record B i d  
I \'el. Waveform 

I 
I 3) Storage 

Calc. of Blood I 
Velocity From ' 
Dqppler Shin I 

I 

Note b 1 
I 
I 
I 
I 
I 

Junction Box I 
3 u ~ w - t  Subject 
E V ~ P  Protection 

Cabling , 
Ultrasoruc ; 
Paste I 

I 
I 
I 

I 

Note b 
I 
t 
I 

1 +Val. Flow For  / 
i Reg. Blood Flow 1 

1 4) Telemetry 

I , k A s  A F (t) I I 

I F a r  Pulse I 
I Contour I 
I 1 
I I 
I I 
I I 

Signals I I Gutput Band- I 
I Bandwidth I 

1 0-100 Hz I 
I Acc 5% of I 
! Jleasured Ranae ' 

1 Signal 
Notes: a .  Various Uitrssonic crystal transducers mny be  required for  various 

regions measured; require instructions for  vsriolis psitionings. 
h. Sensor and stimulus crys ta ls  will be  in same compnent .  I 

5 Input Signal Characteristics (ElecMcal Analowe, Discrete Data Fntry, Lo@mk. Other ?): 
Voltage- See Item 4 Waveform 
Frequency- See  Item 4 
Critical Info In Signal- Blood Velocity 

6 .  Stimuli and Calibration Requirements: See Item 4 

7. %-Board Output Characteristics: 

Voltage- See Item 4 
Accuracy- """"- 1 
Resolution- TBD 
Repeatability-) 

Playback Required- 
Comparison Required (with what)- No 
Processing o r  Computations - Yes 
Telemetry - Yes 
Storage- Yes 

8. Ground Output Characteristics: 
Heal Time- KO 
Near Real Time- No 

Delayed (Including Physical Return)- Yes 
Readout Format- Analog 

9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: Stereo Doppler Measurements 

10. Support Requirements: 
Thermal- N o  
O".n.?r (Spcify)- No Electrical- Yes 

Fneurnatic- So 

11. Environmental Data Requirernents: No 

P').- PC02- PH,Q- P?19- pTmce- Temp- "gm- Other- 

12. EsYmated Time to Perform \ i~asurernent :  i p i n  

13. Eshmated Time ti, Ser Vp and Secure ?.leasurement: 10 ,,in 

12.  Estirnatcd Srtlsuren,cnt Frequency: I / \ T . I ~ ; ~ o  



2 .  Purpose: \lc;tclirc i*,ri!ihrr~i \.cnous Prc7;surt 

3. Recommended Technique: Perlphcr.il Venous Pressure  Czujic 

4. >feasurement Function Flow Dispram: 

Signnl 
Stimulus i Sensor I Signal Cond I Info Process ' Control Utilization 

I I 
I I 

I I 

I I 
I I 

I I 

I I 

I Record 
Rending 

I I 
I I 

I 

I I 
I 

I Store 
I 

I I I I 

I I 
I 

I 
I I 

I 
I I 

I 
I 
I I 

I I 
I 

I I 
I I 

I 

I I 
I I 

I 
I 

support None I 1 
I I I 

Equip 
I I 

I 
I 
I I 

I 

I 
I I 

I 
I I I 

I 
I I I I 

I 
I I 

I 

I I I 

I 
I 

I I I 
I 

I 
I I I I 

I 
I I I I 

I 
I I 
I I I 

I 

I 
I 

Signals Log entry of pressure  reading (cm of water). - I I 

I 
I 

I 
I I 

I I 
I I I 

I I 
I I I 

I I 
I I 

I 

I 
I 

, 
I 

I 

Notes: 

5. Input signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook. Other?): 
Voltage- N.4 Waveform- NA 
Reauencv- NA . - 
Critical Info In Signal- Venous Pressure  

6. Stimuli and Calibration Requirements: None 

7. On-Board Output Cbracter is t ics :  
Dispfay- NO 

Voltage- NA 
Accuracy- TBD 
Resolution- TBD 
Repeatability- TBD 

8. Ground Output Characteristics: 
Real Time- No 
Near Real Time- No 

Plafiack Required- Pio 
Comparison Required (with what)- So 
Processing o r  Computations - No 
Telemetry - 1-e8 
Storage- Yes 

Delayed (including Physical Re-)- Yes 
Readout Format- Numeric 

9. Identify Advanced Evaluation Techniques which s lay  Impose Change in h o c e s s i n g :  XA 

10. Support Requirements: None 
GFE- 
Electrlcal- 
Poeumatic- 

Therrnal- 
Other (Specify)- 

11. Environmental Data Reqiirements: XA 

POZ__ PC02- P H 2 0  PN2- PTrace- T e m p l x  "gTq- Other - 
12. Estimated Time to Perform . \ fe~surement :  1 riiin 

13. Estimated Time to Set Up and Secure .\ieasurement: 4 min 

14. Estimated Xlensurement Frequency: l /Xhn/5  Ddvs  

20 



&. \iensurernent finction Flon Dingram: 

Signal 
Stimulus I Sensor I Slgnal Cond 1 Info P m c e s s  : Control I Utilization 

I I 
I I I 

I 1 
I 

I I 

I 
I I Display, 

I 
I 

I I I Store. , 1 I 
I I 

Ttllemeter. 
I I 

I I watts a t p u t  
I 
I rand RPJi. 

I 
; Subject Restraint : 
1 Subject Pmtectian 1 

I 
I I 

I wat t s  0-5 v 1 0-2 HZ 
I 
I 9% Accuracy 1 

I I I 
I RPM 1 0-5 V , 0-2 Hz I 9% Accuracy I 

I 

t I 
I 

I 
I i ] of Measured I 

I I I h g e  

Signals 

Notes: 

5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entw,  Logbwk, Other?): 
Voltage- TBD Wave form - NA 
Frequency- TBD 
Critical Info In Signal- RPX:  Power 

6. Stimuli and Calibration Requirements: NA 

7. On-Board Output Characteristics: 
Display- Watts out, R P ~ [  
Voltage- NA 
Accuracy- TBD 
Resolution- TBD 
Repeatability- TBD 

Playback Required- No 
Cornparlson Required (with w h d ) -  No 
h o c e s s i n g  o r  Computatiuns - Xo 
Telemetry - Yes  
Storage- Yes 

8. Ground Output Characteristics: 
Real Time- No 
Near Real Time- So 

Delayed (Including Physical Return)- Yes 
Readout Format- Sumeric  

9. Identi@ Advanced Evaluation Techniques which .\lay Impose Change in Processing: NA 

10. Support Requirements: 
GFE- Ergometer 
Electrical- Yes 
Pneumatic- So 

Thermal- No 
Other (Specify)- S A  

11. Environmental D a h  Requ~rements: TEE 

PO* P C O ,  p t l , , O x  p S 9 z  pTracc- Temp "g" - o t h e r  .Ambient Atmos Pressure  - 
I:. Estimated Time to Perform \ieasuren;ent: 41) rnln 

13. Estimated Time to S i t  1:p ~ n r t  Sccurc \leasurcn:ent: iU inln 

14. Ectimated Jlensurrment Frequency: 1 /!-ktv 1,) D,I;;S 



'.II:;\SCRESfEhT SSI'ECIFICA'I 109 >:?. 1. -. - 
1. Jfeasureoient Name:  B!oa<i Rhco1iiq.i 

2. Purpose: Study Properties of B l d  F!ow 

3. Recommended Technique: Limb I m W a n c c  blcasurement 

4. 3feasurement Function Flou. Diagram: 

Signal 
Control Utilization Stimulus I Sensor I Signal Cond I Info Process  ' 

I 
I I 

I 

I I 
I I 

I 

i 
I 

I 

Electrodes 

Generator 

I I 

I CRT Display 
I of Impedance 
I v s  Time 
I 
I Telemetry 
I Storage 
I 
I 
I 

Suppofi 
I 

Cabling , 
Equip Junction Bax 

Subject 
Pmtection. I 

I 

Notes: 

5. Input Signal Characteristics lElecMca1 Analope, Discrete Data Entry, bghrnk, other ?): 
Voltage- (Impedznce Change) Waveiorm 
Frequency- 0-100 Hz 
Critical Info h Signal- Time history of impedance change in 

measured region during cardiac cycle 
6. Stimuli and calibration Requirements: Stimulus - Constant current  source: 0.2 m a ~ o u t p u t i  Calibration TBD. 

I .  On-Board Output Characteristics: 
Display- Yes 
Voltage- NA 
Accuracy- 

Repeatability- 

Playback Required- No 
Comparison Required (with what)- Xo 
Pmcess ing o r  Computatiooa - Yes 
Telemetry - Yes 
Storage- Yes 

8. Ground Output Characteristics: 
Real Time- No 
Near Real Time- KO 

Delayed (Including Physical Return)- Yes 
Readout Format- Waveform 

9. Identify Advanced Evaluation Techniques wMch hfay Impose Change in Pmcessing: None 

10. Support Requirements: 
GF'E- So 
Electrical- Yes 
Pneumatic- S o  

Thermal- S o  
Other (specify)- 

11. Envimnnrental Data R q u i r e m ~ n t s :  
pO Yes pCO Y e s  pH 0 Yes pN Yes p T r a c e Z  Temp "gs' Other - 2---- 2- 2 - 2- 

12. Estimated Time to Perform >leasurement: .3 min 

13. Estimated Time to Set Up  and Secure Sleosirement: :I min 

14. Estimated hiea.suren?ent I'requency: I 'Slon'lO D:tvs 
22 



1. llrcornn:r.:ded Trchniqnr: LRPP Cutf 1I;FE) 

4 .  \ iensurement Function Flow Dugram:  

Stimulus 1 Sensor I Signzl Cond 1 Info Process ' Slgnal 
I 

Control 1 IJtilizatlon 

Iiumeric 
Display of 
Pressure Major 

Equip - .---. 

Pressure  2nd I 
P ressure  I f!' 

t i I 

' Cycle Time 

I 

1 I 
I Junction Box 
I Subject 
I Protection , 
1 Cnbling I 

I I 

Vacuum I 
Source 
Fittings, Hose ; 
Junction Box ' 
Subject I 
Protection 
Cabling I 

I 

Signals I , 0-5 v 
I I 0-5 Hz 
I I Acc 3% of 
I I hleasured 

I I W e  
1 signal 

Notes: On demand when used to suppart 
other measurements. 

5 .  Input Signal Charader ia t ics  (Electrical Analogue, M s c r e t e  Data Ent?., Logbook. Other?): 
Voltage- NA Waveform - NA 
Frequency- NA 
cr i t ica l  info In Signal- Pressure  changes 

6. Stimuli and Calibration Requirements: Pressure  control, timing (cycling) 

7. On-Board Output Characteristics: 
Display- Yes 
Voltage- NA 
Accuracy- 5% 
Resolution- 
Repeatability- ' TBD I 

Playback Required- No 
Comparison Required (with what)- No 
Processing o r  Computaticas - Yes 
Telemetry - Yes 
Storage- Yes 

8. Ground Output Characteristics: 
Real ~ i m e -  No 
Near Real Time- No 

Delayed (Including Physical Return)- Yes 
Readout Format- xumeric 

9. Identify Advanced Evaluation Techniques which May Impose Change i n  Processing: TBD 

10. Support Requirements: 
GFE- LBNP 
Electrical- Yes 
Pneumatic- Yes 

Thermal- No 
Other (Specify)- KO 

11. Environmental Data Requirements: 
p 0 2  P C O ~ >  PH~OO p x y 2  p ~ r a c e o  T~~~ YeS vg*$ Yes mher ambient atmos preasure - 

1 2 .  Estimated Time to Perform >Ieasurement: 20 min 

13. Estimated Time to Set Cp and Secure >lensurement: 20 rnin 

14. Estimnted \iensurement Frequency: li'Sf:in/5 Dais o r  on demand (See note.) 



2. Purpose: Study Tanuz of Yemus Sjirem 

3. Recommeoded Technique: Chanyp In UmS Volume wxrh Neg Pressure  

4. hleasurement l n c t i o n  Flaw Diagram: 

Stimulus 1 Sensor I S i w l  Cond 1 Info Process  ' Sigml 
I Control Utilization 

I 

Support 
Equip 

Signals 

i Calculate 

, of Nee. 
I I I P ressure  

I 

I 
Cablrng 

I 
I Cabling 

Subject 
I 

I Subject I 
Protection 1 Protection , 
Junction Box 1 Junction Box I 

I I 

I I 
I I 

I I 
I 4 

I I 

I Cuff Prehsure 
1 L?mb Vol 

I Storage 
i 
I Transmit 

I 
I 

I I 

I I 
I 

I 
I I 

I 

I 1 0-5 V - I 
I 

I 
I 

1 0-50 Hz I I 

I I Acc+j% of I 
I 

I 
I 

I Measured Rage, 
I 

I 

' 1 signal 
I 

I 
I 

I 

I 
I 

Notes: Venous Compliance Measurement uses  LBND device f o r  stimulus: 
refer  to Measurement 1 .2 .9  for LBNP Measurement Specification. 

5. h p u t  Signnl Characteristics (Electrical Analogue, M s c r e t e  Data Entry, Logbmk, Other?): 
Voltage- NA Waveform - NA 
Frequency- NA 
Critical Info In Signal- Change in  limb periphery 

6. Stimuli and Calibration Requirements: TBD 

7. On-Board Output Characteristics: 
Dlaplay- Yes 
Voltage- NA 
Accuracy- 5% 
Resolution- 
Repeatability- I TBD 

8. Ground Output Characteristics: 
Real Time- No 
Near Real Time- No 

Playback Required- No 
Comprrlson Requfred (with what)- No 
h o c e s s i n g  o r  Computations - Yes 
Telemetry - Yes 
Storage- Yes 

Dalayed (Including Physical Return)- Yes 
Readout Format- Numeric 

9. Identify Advanced Evaluation Techniques wMch Hay Impose Change in Rocensing: Lltrasonic Pulse E C ~ O  md 
Transmission Technique 

10. Support Requtrements: 
GFE- LBNP Device 
Electrical- Yes 
Pneumatic- Yes 

Thermal- Na 
Other @pectfy)- NO 

11. Environmental Data R e w r e m m t s :  
p 0 2  pcO2= pH 0 No p N Z z  @race= ~ e m p  Yeg lsg' Yes other Ambient atmos. pressure 

2 -- - - 
12. Estimated Time to Perform %fea\irrremcot: 10 min 

13. Eatlmated Tlme io Set Up and Secure >feasurement: 15 mm 

14. Estimated Xleasmemeot Frequency: 1/J Ian /S  &ys 
24 
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:. ~:c ,co*nn~rndcd Techmque: 6 dl-c:-cc-of-irt,edi~m bnllislcc,.rdiogmphy 

1. ' '~ ' i~r l t -enlcnt  F?lnction Flow Dtaprdm: 

Sensor 
Signal 

I Cond I Info Process : Control Utilization 
I 

I 
I 

I 
I 
I I I 

\fnjal 
Equip 

support 
Equip 

Signals 

1 3 Lin rlcrel 

I 
I 
I 

I I 
I 
I I 
I Ballista I 

I Restraint I 
1 (GEE) I 

I subject I , Protertion 

I 
I 

I 

f 
I 

I 
I 

I 
I 

I 
I 
I 

I 0-20 mV 
I 
I 

I 
I 

I I 
I I , I 

Notes: Cutputs of GFE Ballistocardiogram TBD 

I 
I 
I 
I 

0-5 ViSee note) ' 
0-100 Hz 
Acc 9% of I 
Measured I 

Range I 
I 

5. Input S i w l  Charactens t ics  (ElecMcal Analogue. Discrete kta ~ ~ 9 ,  L Q & W ~ ,  other,): 
Voltage- No Waveform disp 
Frequency- 0-100 Hz 
Critical Info In Signal- Acceleration Analogues 

6. Stimuli and Callbration Requirements: Accelerometer Calibration I u t  
7. On-Board Output Characteristics: 

Msplay- No 
. Voltage- No 

Accuracy- 5% 
Resolution- TBD 
Repeatability- TBD 

8. Ground Output Characteristics: 
Real Time- No 
Near Real Time- No 

Playback Required- No 
Comparison Required (with what)- No 
Processing o r  Computativns - Accelerations 
Telemetrg  - Yes 
Storage- Yes 

Delayed (Including Physical Return)- Yes 
Feadout Format- Amlog 

9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: Telemetry f rom Ballisto Platform 

10. Support Requirements: 
GFE- Restraint Platform 
Electrical- Yes 
Pneumatic- No 

il. Environmental Data Requirements: No 

@+ P C O Z  pH20- pN?-  trace- Temp- "g" - Other - 
I?.  Estimated Time to Percorm STeasurement: 10 min 

13. Estimated Time to Set Up and Secure .\leasurement: 35 mlo 

1.1. Estimated \leaaurement Frequency: l/L!an/lO Days 



1.3 Respiratory Measurements 



\TE 1?7'ili.:\:F:;T SPEC!I.'ICAT!OX NO.  I J ,  I 

i .  \rc.it iur?~~,t~ct s n , i ~ c :  itk . v , r . t t . . , ;  it.. 

Stimulus 1 Sensor I Signal Cond I Info Process 
I 
I I 

I 
I 

I I 
I 

I 

I I 
I I 

I I I 

Signals 

Attachment I 
Devlce i 

Junction Box. / 
Subject Prot.  
Cabllng a 

Cnlculnta , 
Iiesp Rate , 

Notes: a .  Other measures  will a l so  have r e i p l n t o r y  w t e .  
b. hfay be longer when used with other measurements. 

5. Input Signal Characteristics (Electrical Analogue. Discrete Data Entry, Logbook, Other?): 
Voltage- N A Waveform K A 
Requency- N h 

.Critical Info In Signal- r e s p  ra te  

6. Stimuli and Calibration Requirements: TBD 

7. On-Board Cutput Characteristics: 
Display- Yes 
Voltage- x / A  
Accuracy- 50, 
Resolution- 
Repeatability- f TED 

8. Ground Output Characteristics: 
Real Time- KO 
S e a r  Real Time- So 

Playback Required- So 
Comparison Required (with what)- NO 

h o e e s s i n g  o r  Computanons - Yes 
Telemetry y e s  
Storage- yes 

Delayed (Including Physical Return)- Yes 
Readout F o m a t -  Nmneric 

Signal 
Control I Z'tilizat~on 

I 
I 

I Numertc Display 
, of Resp Rate 

9. Identify Advanced Evaluation Techuques which \lay Impose Change in Processing: xone 

10. S u p p r i  Requirements: 
GFE- So 
Eiectrical- Ye5 
Pneumatic- S o  

Thermal- xo 
Other (Specify)- 

11. Environmental Data Requiremenis: 
pO& pCD,lp. ;.Ti,(, Y i i  p S  Y e -  pTrace y"" T e m p 2  "g" ;" (Xher - ,- - - 

I?. Estilnated Time to Perform \ielsurement: I \ t in ,k,'c.p note b) 

13. Estimated Tirne to P r t  !'p -.ci 5r7rsre :leasurerrent: 2 >!I" 

14. Estimated Sieasilrernent Freqiienep: o n  ! k m . ~ n , i  

! Stainge 

I Telemetry 

I 



S f E A S L R E S I E h l  SI'ErlFl('r\?lON ?;O. !- 2 -  

1. Measurement Kart?": Lunp Voluniw 

2. Purpose: Stud? C h a n ~ c s  In P u l m o n z r ~  Fiinctlon 

3. Recommended Technique: .\l:iss Flaw hlcter and I n t e ~ i a t ~ u n  

4. 3feasurement f u n c t ~ o n  Flow Dlngram: 

Stirnutus 1 Sensor S i ~ l  I Signal Cond I Info Process  ' 
I 

Control Utilization 

I I I ' 1 )  Sumcric Display 
I 

I 
I 
I 

I I of Rcspirntory 
I ! I 

I ' Rzte 
! I I I 

12) Xumeric Display 
I of Lung vol. 
I 
1 3) Data Storage 

I 
I 4 )  Data Telemetry 

I I 4 EZ:;. Rate I i 

I 
I 

Junction Box I 
Sub]. Protect I 
Cabllng 

support 
Esuip 

Mask/ 
Xiouthp~ece I 
Hoses. Fittlngs . I  
Douglsss Bag I 
(hiay a l l  be I 
o n e  e l e m e n t )  I 

I 
(1 Signal) I 
0-SV I 

0-lO+Z - I 

Acts% I 

of Measured I 
Volume I 

Signals 

Notes: 

5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, L o m k .  Other?): 
voltage- } ~ e e  item 4 Waveform N A 
R e q u m c y -  
c r i t i c a l  rhro ~n Signal- Gas  low Rate 

6. StimuU and Calibration Requirements: TBD 

7. %-Board Output Characteristics: 
Display- 
voltage- See Item 4 
Accuracy- i 
Resolution- 
Repeatability- } TBD 

Playback Required- YO 

Comparison Required e i t h  u.hat)- No 
Processing or Computations - y e s  
Telemetry  y e s  

stor*@- Yes 

8. Ground (Mwt Characteristics: 
Real ~ i n i e -  NO 
Near Real Time- xo 

Delayed (Including Physical Return)- Yes 
Readout Format- Nruneric 

9. Identify Advanced Evaluation Techniques which May Impose Change in  Processing: xone 

10. Support Requirements: 
GFE- 
Electrical- Yes 
Pneumatic- S o  

Thermal- xo 
M h e r  (Speclly)- 

11. Envimnmentai Data Rewiremenis :  
PO Yes p C O , m  pH 0 Yes pN Yes pTrace Yes Temp Yes *'gu _Vo mher - 
2---- .. 2 - 2- - - 

12. Estimated Time to Perform \le.isurernent: 5 \!in 

13. Estimated Time to S-t ti!, and Secure !.?easurement: 10 .\tin 

I ? .  Esfinated Sle?surerrent Fre?uf,iicy: i i4i p,,), 
35 



, .,,-., -.- . s ~ ~ ~ ' \ r i " . ' r  PPFC'IilCATIU?~ UO. 3 3 

I .  \ic'nsilrcrncnt ?;am?: I . ~ i ? i (  P r b - " r e .  Floii.  nil \;~,lumt: 

1. I 'urwsr :  stul1v Lunr: C h . ~ c i i  k ix i t lcb  

::. i:rromrn:~ded T~chniquc:  Flo r Interrupter 

4. \ leasurement Rinctian Flow Dixgmm: 

Signal 
I Utilization 
I 

Stimulus i sensor I S i p a l  Cond 
I I 

Info Process  ' Control 

I 

1 g;>;;',r;; 
I P ressure .  
I Flow 

I 

Flow I Flow 5leter 
Interrupter I Sig. Cand. 

I 

I - / store. 

I 
- i 

I I I 

I I I I I 
I 

I 
Cabling I 
Junction Box I 
Sub . Prot  I 

S u p w r t  Cabling 
I 

Junction Box 
I 

Equip 
hlouthpiece/ 
,\Cask. Hoses, ! 
' Fittings 

I 

I flow (1 Signal) ' 
I 0-5V I 

Signals 
I prrss. (2 ; 
I Signals) I 

I 0-5V I 
I Acc&5% of I 

' Measured Range 
0-SoHz Notes: 

Consider combining flow interrupter.  flowmeter, rebreather,  mask, etc. , into o m  element. 

5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbmk, Other?): 
Voltarre- Waveform N .4 
n e g e n c y -  See Item ' 
Critical Info In Signal- p r e s s u r e  a t  interrupted flow points. m a s s  flow. 

6. Stimuli and Calibration Requirements: TBD 

7. On-Board Output Characteristics: 
Display- Yes Play%ack Required- No 
Voltage- N A Comparison Required (with what)- No 
Accuracy- See Item 4 Processing o r  Compulatidos - S o  
Resolution- TBD Telemetry Yes 
Repeatability- TBD Storage- Yes 

Y. Ground Output Characteristics: 
Real Time- x o  Delayed (including Physical Return)- Yes 
Near Real Time- No Readout Format- S-erics 

9. Identify Advanced Evaluation Techniques which h a y  Impose Change in Processing: N A (For  Non-invasive Techniques) 

10. Support Requirements: 
GFE- Thermal- NO 
Electrical- yes Other (Specify)- ?;a 
Pneumatic- 

11. Eilvironmental Data ilequirements: 

p 0 a  pCO,& pH,O& pY,* pTraccTc.; Temp Yea " " - g - Mher  - 
l?. Estimated Time to Perform \iesaurcment: 5 !,!in 

13. Estimated T i m e  to Set L'p and Secure Sleasuremen'.: lo \ I , "  

11. Eytimaleri \ iexsxrcment FreqIienry: :, lfJn !,j  c>2b; 



\ T F ~ P I R ~ \ ! Y ~ . T  SPFCI!?C\TIOX ":0. i ; i 

1. %ie3surtvn'?nt Name: .A. r3rv.s 11 D .  B r k  21h < ' % , r ~ . , ~ ! t , : ~ : , , ~ r ,  .%,:ri ! c c b ,  ;j3,, ! , c :  ,a 

8 .  1 ' ~ 3 % - ,  ? b i < , t ~ s l , r > l t - : ~ l  ,b !h Fjrc,:tcil i l k  R c ~ , t l h  , b  . C l l j  .\n:t!~,>!, , ~ , t h  !.l<::~,c~rco Letcl, , > f  ; \ C L L L L , - ,  ,Sc,tc i t  
3. R e ~ p ~ m t o r y , \ l t ~ t : ~ h o i i c  ri.bc.,,iixcnt - - 
3. Recommended Technique: F!JW AIeter, Slabs S!xctrornetrr. 

1. Xfeasurem~nt  h tnct ia l  Flay., Di.apam: 

Signal 
Stimulus I Sensor I S i p 1  Cond I Info Process ' Control IJtiliration 

I 
I 

I I 
1 

i I 
I 

I I 

I 
I .\lass Cnlc. (3, 

I Floi\metrr 
, Dlglul Dzspla, 
1 of. OZ CpIake, 

1 CO. Production. 
i L  
I RQ. 

I 

i 
I 
I and Stgnal Candltloner 

1 

, 
I I 

I 

I I 
I 
I 

1 hhsk/&Iouth- ! Junction Box, / 
I piece. Hoses, I Subj. Protect. .  , Fittings I Cabllng j 

I Data Storage 
I Telemetry 

I 

&!ass Rowmeter  I 
1 Signal I 
0-5V I 
0-20- I 

Acc * 55 of >leas Range 
&[ass Spect -- 
2 Signals, p q ,  pC02 
0-5V 1 

0-1OH2 
Aec 5% of Meas Range I 

Signals 

I I 
I I 

I 

Notes: 

1. F o r  th is  measurement (B) subject must enter  in  l w ,  a description and the time of his activity. 
2. m r a t l o n  applies t o  respirator), measurement aiane. Longer t ime would depend on prescribed activity. 

5. Input Signal Characteristics (Electrical Analogue, Discrete Data En*. Logbook, Other 7 ) :  
Voltage- N A Waveform N A 
Frwuencv- N A . > 

Critical Info In Signal- Alr vol, pO 2nd pC09 

6. Stimuli and Calibration Requirements: TBD 

7. On-Board Output Characteristics: 
Msplay- Yes 
voltage- No 
Accuracy- 50, 
Resolution- TBD 
Repeatability- TBD 

Play%ack Required- S o  
Comparison Required (with what)- No 
Processing o r  Computations - yes  
Telemetry yes  
storage- Yes 

8. Ground Output Characteristics: 
Real Time- No 
Near Real Time- SO 

Delayed (including Physical Return)- yes  
Readout Format- Numeric 

9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: Use of Elcctrometric Techniques to 
>leasure pO2, pCOL 

10. Support Requirements: 
GFE- 
Electrical- y e s  
Pneumatic- NO 

Thermal- NO 

Other (Specify)- 

11. Environmental Data Requirements: 

PO* pCO Yes pEi20> pN,&s pTrace 'ifs Temp Yes "g" Other - 2- - - 
12. Estimated Time ID Perforrn !.lelsuremcnt: I AIin [Note L) 

13. Estimated Time to Set Up and Secure i e s s u r e m c n t :  1,) \ f i n  

14. Estimated Sleasurement Frequency: 1, DZYS.  
32 



1. !:or<~minr,.ied Technique: S.ire.; Oxin~et rv  

I. :rt'nsurenlent Function F l o ~  Discmn;: 

S igNI  
Control trtiiization Stimulus 1 Sensor I S i p 1  Cond I Info Process  ' 

I I 

I I ; 1 Caic. Baseline / 

.\lask. Hoses Junction Box I 

Subj. Protection! 
Cabling I 

I 

1 2 )  Numenc 
1 Display of 
' End pO 

I 
I I Oximeter / Stass Spec ' I - 
I I I Signal / I Signal - 1 
I I 0-5V 8 0-5V 
I 

I 
' O-lOHz I 0-2Hz 

I 
I Act+-5% 

I 

I 
+ Acc+5% I 

I 
I 
I 

Signals 

Notes: 

5. Input S i g N l  Characteristics (Electrical Analogue, Discrete Data Entry, Loghwk, Other*): 
Voltage- N A Waveform - NA 
Requency- O-LOHI 
Critical Info In Signal- Arterial O? Saturation Albeolar p* 

6. Stimuli and Calibration Requirernenb: TBD 

7. On-Board Output Characteristics: 
Display- y e s  
Voltage- x A 
Accuracy- See item i 
Resolution- j 
Hepeatabiiity- BD i 

Pla)%ack Required- So 
Comparison Requ~red (with what)- S o  
h o c e s s i n g  o r  Computaticns - Yes 
Telemetry Yes 
Starage- Yes 

8. Ground Output Characteristics: 
Real Time- SO 

Xear Real Time- S o  
Delayed (Including Physical Return)- Yes 
Readout F o m a t -  S u m e n c  

9. Identlfy Advanced Evaluahon Techniques which Zlay Impose Change in hocess ing:  None 

10. Support Requirerentas 
GFE- 
Electrical- Yes 
Pneumatic- yes 

Tberrnal- NO 
Other (Specify)- 

11. Environmental Data Rcquil.ements: 
PO- pCO?\,,5 pH,O& pS,& ?Trace- Temp yes "g" - Other - - 

1 2 .  Estimated Time to Perforrr. \\leasuremcnt: .: \!in 

I ?  Estimated Time to Ser I 'D .ind Secure Z ! e ? ~ ~ ~ r e m c n t :  i l  i l in  

'-1. E t i m a t e d  \!ensuremen! Fr+guenc,;: i \ ! ~ n  i D.L;.~ 



\IE.\SI'RE\IE\"T SPEClRCATIOS 90. I ": 1% 

1. Measurement Kame: 0, CI irsuniptron u l t h  Sfsnsiiird Ercrcisr. ~ C l o s i , d  Circ,r:t) 

2. Purpose: Assessment of E n e r a  .\ letabol~sm 

3. Recommended Techn~que: Closed CKT O9 Uptlke us Ergometer Output 

Stimulus I sensor  I Signal Cond 1 Info Process  ' 
I 

Signal 
Utilization Control I 

I 
I 
I 

I 
I 

I 
Bicycle I 

0 Pressure  
@,Consumptian 

(GFE) 

I 
Rate I 

I I I 
I RPXI. I 

D~splay  of Erg. 
RPM, \Va11g 

Record and 
Telem 0 

I I I r \vatis. 
I 

I Watts 
I 

I 
I * B l e a s u ~ m e n t  I I Duration 

I 
I 

I Duration. I 

I 
I I 

I 
I I 

I I I 

support Restraint. hlask. Hoses, j Junct Box I 
Equip Subj. Protect.  , Fittinga I Sub]. Protect I 

Cabling, I I Cabling I 
I I A c e s %  of , 
I I Meas. Range I 

I I 

Signals 

5. Input Signal Characteristics (Electrical .4nalogue. Macre te  Data Entry. Lo&mk, (kher?): 
Voltage- N A Waveform N A 
Frequency- N A 
Critical Info In Signal- see item 4 

6. Stimuli and Calibration Requirements: TBD 

7. On-Board Output Characteristics: 
Display- Yes 
Voltage- N A 
Accuracy- 5% 
Resolution- TBD 
Repeatability- ) 

Playback Required- No 
Comparison Required f.vith what)- No 
h o c e s s i n g  o r  Computations - Yes 
Telemetry yes 
storage- Yes 

8. Ground Output Characteristics: 
Real Time- No 
Near Real Time- No 

Delayed (Including Physical Return)- Yes 
Readaut Format- Sumeric  

9. Identify Advanced Evaluation Techniques which May Impose Change in  Processing: 

10. Support Requirements: 
GFE- No 
Electrical- Yes 
FneumaHc- Yes 

Thermal- NO 

M h e r  (Specie)- x A 

11. Environmental Data Requrements: 
PO Yes pCOp& pH 0 Yes  pN?Yes p T ; a c e z  T ~ ~ ~ E  w g s v j ,  a h e r  I;A 

?--- 2 -  - 
12. Estimated Time to Perform !.feasurement: J b i i c  

13. Estimated Time to Set Up  and Secure ?.tessurement: i j  sbn 
11 .  Estimated \teasuremen? kFr@quency: 3 Times dur ing  caeh use ot erpometer 
M 



\TI-,: :i:REli?ST ;ii'E;CIE?C.\TI(:T NO. ! ? 7 

'1. ' , i~' lsurrnlcnt ?..?me: V c n r k l i t ~ ~ , n  

Control I 
I 
I 

Signal 
Ijtillzation 

Stimulus I Sensor ' Signal Cond Info Process ' 
I I 

Xlalor 1 Calculate 
, w Helium I 

I Ampiif ,  I I 
I absorbed , 
I I 
I I 
t 

Sumerlc  
Display of 
Amt of HE 
Absorbed 

Store. 
Transmit  

I I 

) Cabling 
I 3 t n c t . B o x e s  / 
I Subj. Prolect ; 

support 
I 

hlashs,  Hoses. 
Equip He Supply. I 

Subj. Protect. , 

I 
I 

I 

I 
I 

I 0-5V 
I 
I 

I 0-10z I 
! Acc 5% of I 

I Meas. Rouge I 
I I 
I I 

Signals 

Notes: 

5, Input Signal Characteristics (Electrical Analogue. Discrete Data Entry. Logbook, Other ?): 
Voltage- N A Waveform N A 
Frequency- N A 
Critical Info In Signal- pHe 

6. Stimuli and Calibration Requirements: TBD 

7. On-Board Output Characteristics: 
Display- yes 
Voltage- x A 

Resolutinn- 

Playback Required- NO 

Comparison Required p i t h  what)- NO 

Processing o r  Computations - Yes 
Telemetrg  yes 
storage- Yes 

9. Ground Gutput Characteristics: 
Real Time- NO 
Near Real Time- No 

Delayed (Including Physical Return)- Yes 
Readout Format- Numeric 

9. Identify Advanced Evaluation Techniques which May Impose Change in  Processing: 

1 C  Support Repirements :  
GFE- 
Electrical- y e s  
Pneumatic- y e s  

I h a r m a l -  No 
Other (Specify)- N A 

11. Environmentai Dzw Requiremenb: 
pO Yeu p C O , E  p H , O f s  p N 2 w  p T r a c e E  Temp Yes " g " o  Other- 

%--- - - 
12. Estimated Time to Periorni \:enaurernent: !3 \ I tn  

13. Estimated Time to Se t  L'p and Secure >l?zsurement: 15 >iiii 

I i .  Estimated :ieasuremsnt I-rrquenrv: I ?IA!I, lii mius 



2. PUrpose: A S S ~ S S  ~ f i t c i ~ r  i.yof Pulmonary G:is Tl%nsfer 

3. Recommended Technique: Clorcd Circuit C O  Ruhreathing 

-I. Measurement Function Row Diagram: 

Stiniulus I Sensor ' Sigwil Cond Info Process ' 
i I 

I 
Mask, Support 

Equip Hoses, 
I 

Fittlngs 
I 
I 

Notes: 

1 Junct. Box 
I Cabling 
I Subj. Protect.  / 
I I 

I 1 
I 
I I 

I I 

I I 

I I 

I I 

1 l s i g n a l  - :  j 0-5v I 

1 O-10Hz I 

I Acc+S% of 
1 hIeas Range I 
I 

5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Logbook, Other 9): 
Voltage- X A Waveform N A 
Frequency- s \'A 

Critical Info In Signal- p co 

8. Stimuli and Calibration Requirements: TBD 

7. On-Board Cutput Characteristics: 
Display- Yes 
voltage- N A 
Accuracy- 5 %  
Resolution- 
Repeatability-) TBD 

8. Ground Output Characteristics: 
Real Time- No 
Near Real Time- No 

Playback Required- NO 

Comparison Requrred With what)- Xo 
Processing o r  Computalions - YES 

Telemetry 1-es 
Storage- Yes 

Delayed (Including Physlcal Return)- yes 
Readout Format- ~ u m e r i c  

9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: 

10. Support Requirements: 
GFE- No 
Electrical- yes 
Pneumatic- y e s  

Thermal- N~ 
Other &Specify)- so 

11. Environmental Data Requirements: 

PO* pCO2- p H a O a  p N Z x  p T r a c e z  Temp Yes "g" No Other Yo - - - 
I?. Estimated Time to Per:orm Xleasurenient: 15 \ I ! ~  

13. Eatfmated Tirne ta Set Up and Secure Xleasuremcnt: 1; %[in 

14. E~t i rnated  Slensuremenr Freqvency: j;~[.,,, 10 D~~~ 
36 

Signal 
Control L~tilizatian 

I , N u m e r ~ c  Dks- 
I play of pCO. 
I CO Uptake 

I 
I Storage 
I Telemetry 

I 
I 
I 



!,:E liy!gC\:F?.-T Sr'ECIiiC.V?I('Y NO. I '1 'i 

1. . . i < , t \ t > r c r m n t  : t ~ r n e :  c r , ,  1 ,.,, ,"*,,,!.,it,c)n. (.!;I.: ?'(;rt:a) 

Srirnulus 1 Sensor 
Signal 

I S i p l  Cond 1 Info Process ' 
I Control L'tllization 

I 
I 

I 

I 
I 

I 

! 
I I 

Signals 

support 
Equip 

Notes: The measurement is part of ?.teasure Specification No. 1.3.5 (Alveolar t o  Arterial 0, Gmdient) and 
i s  described therewith. 

5 .  Input Signal Characteristics (Electrical Analogue. Discrete Data Entry, Logbook. Other?): 
Voltage- Waveform 
Requency- 
Critical Info In Signal- 

6. Stimuli and Calibration Requirements: 

7. On-Board Output Characteristics: 
Display- 
Voltage- 
Accuncy-  
Resolution- 
Repeatahility- 

3. Ground Output Characteristics: 
Real Time- 
Xear Real Time- 

Playback Required- 
Comparison Required w i t h  what)- 
Processing o r  Computatijns - 
Telemetry 
Storage- 

Delayed (Including Physlcal Rehun)- 
Readout Format- 

9. Identify Advanced Evaluation Techniques which afay Impose Change in Processing: 

10. Support Requirements: 
GFE- Thermal- 

Other (Specify)- 

11. Environn-entn! Da:a Reqwremcnts: 
pO_, p r o ,  p!i9O- pS,- p lmce-  Temp- "g"- Other- 

> 3 --. Lstirnated Time to Perform \lenauremrnt: 

1.3. Eshirnied Tin.? to 5e: i'p and Secure :iIrlr:~ren-ent: 

14. Estirnnted Slrlsurement Frequency: 



1.4 Metabolism and Nutrition 



&:r,+Sl'RS\i??,T SI-'ECIk'ICAT!ON Ni'l, I .  4 I 

1 .  \icnsi;rrmcii: 531.~1: i , ) i . i .  T r t t i p : r i i ~ ~ ~ .  

1. I'urposc: .4aar>ss EfTet.1 11: \lel:i'~.il~c Study on Core Trmwr:rii lre 

I .  1lrrorni:lcnded Technique: E.ir Thi.rn>omeiru 

I. 3lr'aruren:ent Rinction F'lo'w D i a q a m :  

Stimulus Sensor ; S i p a l  Cond Info Process  ' 
5 

I 
I 

I I 

I I 
I 

I 

I I 
I 

I I 

s i p 1  
Utilization Control 1 

I 

I 
I 

+ Tempera ture  
I meter  I 

I I 

Numeric 
Display of 
Temp. 
Storage 
Telem. 

I 
T h e r m ~ s t o r  I 

Bridge I 
I 

Junct. Box I 
Subj. Protect I 

Cabltng I 
1 

I 
0-sv I 

0-1 H z  I 

Acc 5% of hieas. Range 
1 Signal 

I 

Signals 

Notes: 

5. Input Signal Charac ter i s t ics  (Elecmcal  Analogue, Discre te  Data Entry. Lagbook. Other?): 
Voltage- FA Waveform NA 
Frequency- NA 
Cr i t ica l  Info In  Signal- Temperature 

6. Stimuli and Calibration Requirements: TBD 

7. On-Board Output Characteristics:  
Display- Yes 
Voltage- XA 
Accuracy- 5% 
Resolution- 
Repeatability- 1 ~ "  

Playback Required- No 
Comparison Required (with what)- No 
Pracess iog  o r  Computahons - Yes 
Telemetry-  Yes 
Storage- Yes 

8. Ground Output Chnracteristics:  
Real  T h e -  No 
Near Real Time- No 

Delayed (Including Physical Return)- Yes 
Readout Format- Xumeric 

9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: 
None 

10. Support Requirements: 
GFE- No Thermal- No 
Electrical- Yes Other (Specify)- No 
Pneumatic- No 

11. Environmental Data Requirements: 
PO* pC02& pH, 0 y,as p F  Ycr ?Trace= Temp Yes "g" & Other NO 2 - ?- - - 

I?. Estimated Time to Perform !Jeasurement: i n:n  

13. Estimated Time to Set L-p and Secure \leasuremen:: 1 m:n 

14. Estimated 3iensurement Frequency: 1 ,  min: i t )  d2ys 



3. Recommended Technique: i ; F E  il,iii\. .\i:i.,s '.iu.iiurin$ 17k\ice 

Signals 

Stimulus I Sensor I Signal Cond 1 Into Process ' 
I I 

Junction Box 
Cabling 
Restraint 

).1:+35 Froin I 

Signal Period 
Cond. 

I I 

I I 

Notes: Mass  to be hleasured &lust be <<support Structure 

Control 1 
I 

S i g a l  
Utilization 

Storage 
Telem. 

5 .  Input Signal Characteristics (Electrical Analogue. M s c r e t e  Data Entry. Lo&mk, Other?): 
Voltage- NA Waveform NA 
Freouencv- NA . . ...- 
Critical Info In Si-i- TBD 

6. Stimuli and Calibration Requirements: TBD 

7. On-Board Output C h r a c t e n s t i c s :  See Item 4 
Display- Yes 
Voltage- x4 

Playback Required- No 

I 
Comparison Required p i t h  %,hat)- No 

Accuracy- TBD 
Resolution- TBD GFE 

Processing o r  Computations - Yes 
Telemetry - y e s  

Repeatability- TBD Storage- yes 

8. Ground Output Characteristics: 
Real Time- No 
Near Real Time- No 

Delayed (Including Physical Return)- Yes 
Readout Format- Numeric 

9. Identify Advanced Evaluation Techniques which May Impose Change in  h o c e s s i n g :  
None 

10. Support Requirements: 
GFE- 
Electrical- Yes 
Pneumatic- NO 

Thermal- NO 

Other (Speci9)- No 

11. Environmental Data Requirements: 
PO- PC02- PH~O- pNl-  trace- Temp- "g"- O t b e r S e e N o t e  

I?. Estimated Time to Perform \leasurement: 3 \fin 

13. Estimnted Time to Set Up and Secure Jieasurement: 6 l l i r i  

14. Estimated Measurement Frequency: 1,'man. 10 Dzvs 
42 



',rF 1 ~ 1  RE\rE?:T SPECIFICI+TION KO. I .  L . ?  

I .  'leocur.i;.rsnt Nailre: Sistsc!,- S! ,c  a!:,! Stri.r.ci', 

Rlnctlon 

Stimulus Sensor 
Signal 

I Signal Cond I Info h o c e s s  I Control I Utilizstion 
I 
I 

I I 

1 
I I 

I I 

l la jor  
Equip 

I I I I. N U ~ U ~ I C  
I i Uispldy 01 

I 
I+ Force 
I b. Record 

I I I. N U ~ U ~ I C  
I i Uispldy 01 

I+ Force 

I 
I I 

hiusclr Stze 
I C. D a b  S t o r ~ g e  
I d. Telemetry 

I 
T n s  Measure 1 
Junction Box 1 ' 

Subj. Protcct. I 
Cabhn. I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
i 0-5V 
1 0-10 Hz 
I 

support 
Epulp 

Signals 

Notes: 

5. I n w t  sfgoal Characterfstics (Elecmcat  Analogue. Discrete Data En-, Logbwk, Other ?): See Item 4 . Voltage- W a v e f o m  NA 
Requencv- 
~ r l t i c a l  20 In Signal- ~ o r c e  

6. Stimuli and Calibration Requirements: NA 

7. On-Board Output Cl!aracterfsHcs: 
Msplay- 

Accuracy- TBD 
Resolutfon- TBD 
Repeatability- 

Playback Required- NO 

Comparison Required (with what)- NO 

Processing o r  Computations - Yea 
Telemetry - Yes 
Storage- Yes 

8. Ground Output Characteristics: 
Real Time- No 
Near Real Time- No 

Delayed (Illclud ing Physical Return)- Y e s  
Readout Fonnat- Numerlc 

9. Identify Advanced Evaluation Techniwes  which Jray Impose Change in  Pmcessing: 
None 

10. Support Requirements: 
GEE- 
Electrical- Yes 
Pneumatic- No 

Thennal -  No 
Other (Specify)- Restraint 

11. Environmentli Data Requirements: Check for Norrnal Ambient 

PO;,_ p H l O  pN.,-  trace- Temp- "g"- Other- 

12. Estimaled Time to Perform Slensurement: ? >lln 

13. Eatirnated Time to Set Cp and Secure lleasilrement: 4 kLin 

11. Estimated !.leasurement Frequeacy: I man! 10 k y s  



!,o:.as1-m:.rFm SPI:CI: ~ C A T I C - V  >:o. 1 .  2 I - - 

1. hrezsurcmcnt ::am~: Exii: 

2. Purpose: Study lruscle Tvz,us 

3. Recommende#l Technique: Bio-ptenliol l icasuremeot 

4. hleasurement Function Flow Diagram: 

Signal 
Control Utilization 

Stimulus I Sensor I Signal Cond 1 Info Process ' 
I 

I 

I 
I 

I I 

4 Sig Electr. Sig Grid. I 2 Rcg'd 
I I I 

I 

I 
! a. CRT D ~ s p h y  
I of Integrated 
I E3IG Waleform 
I b. Data Storage 
I C. Telemetry I See Note I 

I I 
I 

I Junction Pox I 
Skin Prep  Kit Subj. Protect. I 

Cabling ! 

I 
, 

I 
I 

I I 

I 0-5v 
I 

I 0-10 m v p - p  / 0.1-400 Hz - / 
I I ACC 5% of J Ieas  Range 
I I 2 s l g  4 

Signals 

I I 

Notes: a. Formal Motor Tasks Shall be Implemented in 
Order  to Provide Basis for Work and Rest EblG Levels. 

b. May be  Longer \%en Used RPth Other i fensuremmts .  

5. Input Signal Characteristics (Electrical Analogue, Discrete Data En-, Lo@pook, Other?): 
Voltage- See Item 1 Waveform 
Frequency- See Item 1 
Critical Info In Signal- EhfG Waveform 

EIfG 
Waveform 

6. Stimuli and Calibration Requirements: See Iiem 4 Integrated 
Waveform 

7. On-Board Output Characteristics: see itelll 4 
Display- Verlfv Szgnnl Integrity Playback Required- No 
Voltage- XA Comparison Required (utth ahat)- S o  
Accuracy- See Item L Processing o r  Computations - k e s  
Resolution- Telemetry- Yes 
Repeatabihty- Storage- Yes 

8. Ground Output Characteristics: 
Real Time- No 
Near Real Time- No 

Delayed (Including Physical Return)- Yes 
Readout Format- Analog (Waveiorm 2nd Integrated 

Wartform) 
9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: 

None 
10. Sugport Requirements: 

GET- 
Electrical- Yes 
Fneumatic- No 

Thermal- ::o 
Other (Specify)- R e s i r a n t  

11. Environmental Data Requirements: Check (or Norml! Ambient. 

P o Z _  PCo2- pHpO- P N *  ~ T r a c r -  Temp- "g"- Other- 

12. Estimated Time to Periorm hreas~irement: 2 l l in (See 5o:c L! 

13. Estimated Time to Set I:p and Secure Xleasurement: i :.fin 

14. EsHmated !.feasurrmen: Frequency: I , , l l i i  I n  Dxj.5 
4.4 



. i .  i:ccumn,cnclrcl Trrhninor: Sei. >ii-ih,ircrnco! SI'EC' Xo. 1.3. I .  
(l;rt.l!h In D r e i l h  O2 c'onsarnplion, i C ' ?  l'miioclio-i) 

i. \iensureniPnt n n c t i o n  Flou Dinpr . : :  

Signal 
Control I Lvtilirot~on 

I 

Stimulus 1 S e w o r  I S i p 1  Cond I Info Process  I 
I 

I 
I I 

Signals 

Notes: Uses Breath by Breath O?Consumption CO? 
Production Xeasurement in Conjuncr!on With 
Lagged Entries of Activit? Description and Time. 
See AIeasurement Specliicat~on KO. 1.3.4. 

5 .  Input Signal Characteristics (Electrical Analogue. Discrete Data Entry, Logtiook, Other?): 
Voltage- Waveform 
Requency- 
Critical Info In Signal- 

6. Stimuli and Calibration Requirements: 

I .  On-Board Output Characteristics: 
Display- 
Voltage- 
Accuracy- 
Resolution- 
Rcpeatability- 

Playback Required- 
Comparison Required (with what)- 
Processing o r  Computaticns - 
T e l c m e t q  
Storage- 

8. Ground Output Characteristics: 
Real Time- 
Near Real Time- 

Delayed (Including Physical Return)- 
R e a d o t  Fotmat- 

9. Identify Advanced Evaluation Techniques which JRy I m v s e  Change in  Processing: 

10. Support Requirements: 
GF'E- 
Electrical- 
Pneumatic- 

Thermal- 
Other (Specify)- 

11. E n ~ i r o n n ~ e n t a l  Data Requircmeats: 
PO_,_ p C O ,  pH,O- pN,>- pTrace-- Temp- "q"- Other- 

1 2 .  Estimated Timc 10 Perform :!eas'lren~enr: 

13. Estimated Time to Set Lp  ar.d Srciire !!53surcment: 

1.1. Estim.lted hirasurernmt Frequency: 



SECTION 2 

BEHAVIORAL MEASUREMENTS 



2.1 Sensory Test Battery 



\!E~iSi.RE\lFST SPPi.IF?CATIOY NO. 2 .  I .  1 - 
1. ~ ~ r w s u r e n ~ e n t  XWW: :, ,+,:II G,.*,CX:.,, ~'<~. t  3 .  xctjit~. 

1,. i)r,pth 'Srr,:n;ti.\n 
2.  Pilrplse: Ijei. i f  t ,~ t rndt<i  i p : ~ r r .  tliqht .i:fti.rs v i i c ~ l  nb,l it irs  nf crew c .  Phorina 

I!. Color 
. I .  I:r~,ommended Techn~que: V~sunl test present 10 su!,jpct bv risiorl tes ter  c. Brightness Thrcsho!di; 

f. Dork .*dap:i:>n Timc 
I .  Iicasurement l n c t i o n  R o ~ v  D i s k ~ s m :  

Signal 
Stimulus Sensor Signal Cond Info Process Control Utilization 

Signals 

Notes: 

T e s t s  n , b , c , d  

Visl inl  Test  

Vision Tes ter  (rcodiiied far  visual tes t  pro- 
grams,  controller.  adaptometer) 

Maptometer  (modif id  as above-coupled to re- 
sponsckev for  detectinsrespnnseu 
at brl-htness level) 

Controller (advances tes t  programs upon sub- 
ject demand) 

Tape Recorder (subject responses) 
Response Key - record subject responses a t  

brightness levels. 
Tapes and/or data recording sheets 

5. Input Signal Characteristics (Electrical Analogue. Discrete Data Entry, Logbwk, Other?): 
Voltage- Analog and discret* Waveform N/A 
Frequency- N,'r\ 
Critical lnio In Sigaal- L ~ c r e a s e  - Decrense of brightness-niea5i:reinent of Icvel a t  specific times - analog voltage as function 

of briqhtness and d iscre te  lbub~ect reswnse) - suhlecrs respoada verbally to d iscre te  display data. 
6. Stimuli and Calibration Requirements: Tes t  f rames  and vsrlable light intenstty source 

7. On-Board Output Characteristics: 
Display- Yes 
Voltage- ? i iA  
Accuracy- TBD 
Resolution- TBD 
Repeatability- TBD 

8. Ground Output Characteristics: 
Real Time- SO 
Near Real Time- Not c r t t l c d  

Playback Required- ?To 
Comparison Required With what)- No 
Processiog o r  Computaticns - Yes 
Telemetry- Yes 
Storage- TBD 

Delayed (Including Physical Return)- K 
Readout Format- TBD 

9. Identify Advanced Evaluation Techniques which l a y  Impose Change in Processing: TBD 

10. Support Requirements: 
GFF- >one 
Electrical- y e s  
Pneumatic- 50 

Thermal- No 
Other (Speci@)- Restraint for crewman 

11. Environmental Data Requirements: .Arnh~c-nt S m e  a s  Pre  and Pust Fii$ht 
PO?_ p C O ,  pH20- pX,- pTraco- Tenp-  "g"- Other- 

12. Estimated Time to Perlorm \:easurement: ." min. 

17. Estimated Time to Set  Cp  and Secure \iessilrcncnt: !" nu". 
1r,,1 ?< tr L,, , tn 

14. Est1n:ated .\ieasurernent Frequency: 1 11) i1:rvs mot> 



:,~EAS~.RT\~E>T s i i ' ~ c ~ n c x r i i ~ v  v?. 2 .  ' - ' 
1. :,fearorrment Name: huditory SensorV Tt5t  

2. a r p c s e :  Dct. ii exlcnricil ?p.ice flight ;ilfects auditory :~bi;ily of c r e w  a. hhaoluli~ h tcns i tv  
Thrushalris 

3. Recommmded Technique: >labmetlc L?pe preseniatl,m ( i f  stimoll anti crc,w resp~nse. h. Pttch Discnminai~nn 

4. \feasurement Function flow Diagram: 
Signal 

Stimulun Sensor I Slgolll Cond I Info Process  ' Control Utilization 
I I I 

left ear 

Suhlect 

right e a r  I: 
response Star ts  tlext test 

r 

incr - D ~ r r  

Ynrrous Hz 
Canst.Int 
Dh :40, 

Notes: Tes ts  to be performed in low w i s e  environment 

Resplnse 
Keys 

Measure 

Get Value) 
Record 
Response 

, Audiometer( Olag. tape sound 

I stimuli) o r  D8i.S 
I Earphone (Stereo) 

Response Keys 
Resplnse Recorder 

a. h n w s  aiporr Lmranerrsncs (srecmcal nnarogue, rnscrere uam an-, mgwoa, vrner'!): 
Voltage- Analog, Discrete Waveform 
Frequency- 5a-20 KHz 500 Hz 
CriUclt In[o In Signal- a )  Tone f r q u e n c i e s  50 to 20.000 Hz b) Pitch 40 db a t  1000 Hz and - freq. change higher and 

db - up to 50 db a t  higher f r q .  1500 Hz lower until noticed C+ 15 Hz) 
6. Stimuli ud Calibration Requlremems: Tones a s  specified in increment of 1 Hz 

7. %Board Out@ Characteristics: Yes 
Display- Yea 
Voltage- No 
ACcuncy- TBD 
Rcsoldioo- TBD 
RewUaiUty- mu 

.Grand Characteristics: 
R e d  Tlme- No 
SI1sr Real Time- Xot Cr lhcal  

Playback Required- No 
Comparison Required W t h  what)- No 
Processing o r  Computarions - 
Telemetry-  Yes 
Storage- No 

Delayed (Including Physical Return)- X 
Readout Format- TBD 

*- Alfwnced Evaluation Techniques which May Impose Change in  Processing: No 

T h a i -  No 
other ( ~ ~ ~ i f ~ f -  Crew Restrsint 

U. Z L a n m c n h i  Data Requirements: Amhient 
w5- &02- pH20- p N 2  p'irace- T e m p  "g"- Other - 

. . . -. T;*J--st*4? Tine (4 perform ?,(eas'iremcnt: 20 

i2. r=&.i*h3 T I m r  tn Set Cp an4 Secure .iressurement: 10 
- I  I. i? !k .*? 

' " :r!:1.a:& l i ' . ~ r ~ . q u r r ~ r n t  rreqlirncy: 1, !O D t ; i  :.inn 
i "  .< 



2. Plirmse: Dct. ~i i.\nendcd s p c r  f l ~ g h t  nifects n~an's proprtoi.cy,.lve 3bi!ities. 

:I. ilecr>mmmded Technique: Periorm rai-tremit) loc.11ton olr~d hmd mlwementn. 

I. \leasuremeot Fuiiction R o w  Diagran~:  
Signal 

Stimulus 1 Sensor I Signal Cond I Info Process ' Control Utilization 
\ 1 i I 
1 I I 

I 
I I 

Subjcut 
Frper tmint  

(R' s i r n n r d  
histr,uctioiis 

Manipulator 

a t  Console) 

L - - - 3-Dzmenslonal 
Handnlovrments 

Signala Movement 
Recorder 

I Transmit  + 
To GND 

Notes: 

Grid Chart 
16 m m  camera  (or recording char ts )  
Manipla tor  device 

moremcnt in 3 dimensions 
Recorder - matches experkmeat 

t r ia ls  wlth movements. 
Program - presents t r ia ls  via 

taped instructors (subject will 
probably be blindfolded. 

Film (5 m h .  p e r  man per  10 days) 
o r  recording forms of extremlfv 
locntlons. 

5. input Slgnal Characteristics (Electrical Analogue, Mscre ta  Data En-. b g b o o k ,  Other 7 ) :  

Voltage- TBD Waveform 
F r ~ w e n c y -  N/A 
Critical Info In Signal- &d movement (tune r e q u ~ r e d  and path) 

6. StImuli and Calibration Requirements: Mag. tape and CRT, o r  written task instructions if observer used. 

7. On-Board Output Characteristics: 
Dlaplay- No 
Voltage- No 
Accuracy- TBD 
Resolution- TBD 
Repeatability- TBD 

Playback Required- No 
Comparison Required With what)- No 
h o c e s s l n g  o r  Computaticns - TBD 
Telemetry - Yes 
Storage- No 

8. Gmund Output Characteristics: 
Real Time- No Delayed (Including Physical Return)- X 
Near Real Time- Not Critical Readout Format- Must reconstruct hmd movements. Pictures 

of eutremity location. (if camera  used) 
9. Identify Advanced Evaluation Technique6 wMch l l a y  I m p a e  Change in  hocess ing:  

10. Support Requirements: 
GFE- N/A 
Electricnl- Yes 
I'oeumatic- N/A 

Thermal- N/A 
Othe. (Specify)- c rew res t ra ln t  

11. Envtronmental Data Requirements: Sa-e 1 s  on qriiund tests 
PO+ K O 2  p E i 2 O  PN,- ~ T r a f e  Temp- "g'- Other- 

I?.  Estimated Time to Perform 5leasiirernent: 1 i 

13. Estimated Tinie :a Set Up and Secure ?.lessurement: 1 0  

1%. Estirnaled \leasuremen1 F-equ~ncy: Ol>cr'?+I:tn, 10 m;s 



3. Recomnended Technique: 

Stimulus I Sensor 
S i p a l  

I Signal Cond 1 Info Process ' Control Utilization 
I I 

Cutnnwus Lyment 
Ilajor  
Equip 

( P r e s s u r e ,  
2-Point Thrus- 
hold, Stimulus 

support 
Equip 

Notes: 

5. Input Sigoal Characteristics (Electrical Analogue. Discrete Dl ta  Entry, Logbook, Other?): 
Voltage- NA Waveform N.i 
Reauencv-  NA . < 

Critical Info In Signal- Subject responses a r e  recorded hy ohserver. 

8. Stimuli and Calibration Requirements: Xfechanical Stimulation 

I I 

I 
I 

Kit - prriRnb!? c ~ l n t a i r d  2 point calipers 
for rhreshulds - 3iso m:iy h .~ve  
a p p a r a k s  for pressure ,  and 
threshold measurements. 
P r e s s u r e  device capable of npplying 
1 to 60 gram p r e s s u r e  oer square  mm. 
Equal volume objects ~di i fer tng  in 
uejght) 

7. On-Board Output Characteristics: 
Display- NA 
Voltage- NA 
Accuracy- TBD 
Resolution- TBD 
RepeatablUty- TBD 

8. Ground Output Characteristics: 
Real Time- NA 
Near Real Time- NA 

Playback Required- S A  
Comparison Required With what)- NA 
Processing o r  Computations - S u l  

Telemetry -Yes 
Storage- Ko 

Delayed (Including Physical Return)- X 
Readout Format- Yes, So subject response recorded by subject 

9. Identify Advanced Evaluation Techniques which &lay Impose Chmge In h o c e s s i n g :  

10. Support Requirements: 
GFE- NA 
Electrical- NA 
Weumatic- SA 

Thermal- NA 
Other (Specify)- Crew restraint 

11. Environmental Data Requirements: Same 3s grmnd enwranment 
KO2- pH20- pN2- p?.race- Temp- "g'r- Other- 

12. Estimated Time to Perform >Teasuremcnt: 30 mln. 

13. Estimated Time to Set Up i : ; ~ i  'ii-.!r U vi-r. .~::ii ?cc,:i.r \lc.!surcmer,i 11, n;in. 

14. Estimated Measurement FTequencg: ,>rice .i!.t!!, 10 dn:s 
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2. Purpose: 1k.t. . I ; I . , :  1. of sncnilrul swc? f l ~ a h t  on hiqhi:r thauqht oruccascs. 

3. Recommrnde l Te<\rxiqiie: 6'1 lioliic Present.it:an of proir!~ln - solving t r s l s ,  i .e. ,  a r ~ t h m c t i ~  
coii:ptltiun, indurr~ve rea-oling. .~nalogies. 

4. Jleasuremeot Func:ioi~ Row Diagram: 

Stim9llus 1 Sensor 
I 

I Signal Cond I Info P m c e a s  : 
I 

I 

I I I 
I 

Notes: 

I 
I 

DMS. Progmm 
for Visual 
Presentation 

5. Input Signal Characteristics (Electrical Analogue. MaCrete Data Entry, Logbook. Other?): 
Voltage- Discrete Waveform - NA 
Frequency- N h  

of FToblems 
1. Artthrnelic 
2. Word ,\naloyies 
3. Rc~soning 

Problems 

Critical Info In Signal- Content of subject's response to stimuli 

I I I I 
I I 

I 
I 
I 

I 

I 1 .  I 

I I 
I I 

I 
I I 

I 

I ,  I 

6. Stimuli and Calibration Requirements: Alpha-numeric presentatsons 

suppor t  
* I I 

I I I 

Equip I I 
I I I 

I 
I I 

I I 
I I 

I 
I 

I i CRT 
I 

I 

I I Response Key Board 
I 

I I I Program for  presentation of tes ts  I 
I I I via CRT/Viewer 
I I ' Automatic Recording of subject 
I 

I 

I 
I I responses (could he  on mag. tape I 

I 
I f but print-out preferred) 

I 
I 

I 
I 

7. On-Board Output Characteristics: 
Display- Yes 
Voltage- No 
Acnuacg-  TBD 
Resolution- TBD 
Repatabllity- TBD 

8. Ground Output Characteristics: 
Real Time- No 
Near Real Time- No 

Plafiack Required- No 
Comparlson Required (witb what)- No 
Pmcess lng o r  Computations - NO 
Telemetry  - X 
Storage- No 

Delayed (Inclnding Physical Return)- X 
Readout Format- Ans. to problems - probably alpha-numeric. 

9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: None 

10. S u p p r t  Requirements: 
GFE- NA 
Electrical- Yes 
Pneumatic- No 

Thermal- NA 
Otkm (Specify)- Crew res t ra in t  

11. Environmental Data Requirements: Same a s  pre-flight 
PO- p C O Z  P H , O  FX,- p T r a c e  Temp- "gU- Other- 

12. Estimated Time to Perform llensurement: 20 m ~ n  

13. Estimated Time ta Set I'p and Secure hieasurernent: 4 mln 

11. Estimated hIeasuremeot Frequent? : Once/ 6fan/10 l h y s  



3. Recommmdbd Technic.?: Vi~.uai Frescnbtion ( i f  rnernor, u s k 3  such 3s aipha-#.,r.iierics 

4. Menaursment Pmctwn Flow M a g r a n :  

Signal 
Control ' Ctilization 

1 

Stimulus I Sevsor ' S f p 1  Cond 1 In?) Process ! 
I 

I I 
1 

I 
i 

I 
I I 

1 I 
I I 

I I 
! 

! 
I 

I I 

Sxme a s  higher thought proci.sscs (hfe:tsure~nenr Spec. :.,,. 2 . 2 )  but input 
digits and alphjbetlcxl non-iense syllabies. 

brajor 
Eguip 4 

1 6  numeric 

I 
I 
I 
I 
I 

I 

C RT 
Keyboard 
E w r i m a l t  Program 

I 

Signals 

Notes: 

5. In- SSLgnal Characteristics (ElectAcal Analogue. Discrete Data  try, ~ ~ ~ b ~ k ,  other,,: 
Voltage- discretes Waveform - XA 
Freauencv- N A  . . .--  
Critical Info In Si@- content of subJect's response t o  stimuli 

8. Stfmull and Calibration Requirements: Alpha-numerics presented via CRT/ar  viewer 

7. &-Board Output Characteristics: 
Display- Yes 
Voltage- NO 
Accuracy- 

Repeatability- 

Playback Required- No 
Comparison Required (wi-th what)- NO 

Pmceas ing o r  computations - NO 

Telemetry - Yes 
Storage- Ho 

8. Ground Output Characteristics: 
Real Time- No 
Near Real Time- No 

Delayed (Including Physlcal Return)- x 
Readout Format- Ans. respanse print-out 

9. Idantlty Advanced Evduntion Techniques wMch May Impose Change in Processing: None 

10. Support Requlrernent8: 
GFE- N/A 
Electrical- Yes 
Pneumatic- No 

Tbermal- Wo 
Other Fpeci%)- Crew restralot 

11. Envtmnmental Data Requirements: &me a s  preflight 
PO:, PC02- PHZO- pN2- @race- Temp- <'g3'- Other - 

12. Estimated Time tn P e r f o m  3feaaurement: 20 mm 

13. Esnmeled Time to Set Up and Secure \ leulunment :  i mm 

14. Estimated hteasummeot Frequency: l/hlan/lO mys 

5 6 



fi"~k'l:iiE?Xi-?PT SPECIFICATION 3 0 ~  2 . +  

1 .  \ieasurernrnt Name: Yigiiaafe tCgrpration.*: l'rsks) 

2 .  Ihaqxse: i'r: dr:. tx7iiih:e r h  i., rn,*n'? ~..Tgil.mce c i ~ a c i t v  a s  n fiitii.tioa or 
t.\i.il<,i.l +,\L(.P t?,i',i. 

. Ilccurnmcnded Tiehnique: ?Im\,zrcmi.!~t oi crt.w.3 v!i;:l~ncr dnnw pcriorn!ance of 
:.,ti: in<)nit.,ring, .st e?!'f.rirnc~?t:l console. 

4. Slessurerneot Fxcction Flow Dlsgrao,: 

Stimulus 1 %nsor Sigeal I S i p 1  Cond Info Process ' 
I Control I Utilization 

I 

Signals 

I 

I 

I 
I 

Inuic.llurs 
! 

I 
I 

I 

I 
I 

.Melcrs, ctc. 
I 

requiring 
I 

immediate 
I 

response I response 
I 
1 

I 
I 

I 
I 
I 
I 

I 
I 

I 4 I 
I 

I 
I I I 

I I I I 
I 
I 

I I 
I I 

I 

I 
I 

I 
I 

I 
I 
I 

I I 

I I 
I 

I I : Experiment Consoje panel - displays I 
I I I T imer / recorder  - for  time of response( 
I I 

I 

I 

I 
I 

I 
I 

I 

Notes: 

5 .  Input signal Characteristics ( f lecmcal  Analose .  Discrete Data En*. Loghwk. Other"): 
Voltage- Waveform NA 
Requency- ) ?IA 
Critical Info In S i w -  Length of t ime between onset of stimuli (change in status) and subject response (correct change in status) 

6. Stimuli and Calibration Requirements: Visual and auditory stinluli to which subject i s  required to respond as a task 

7. On-Board Output Characteristics: 
Display- Visual 61 auditory 
V o l t a p -  Displays 
Aceuracy- 

8. Groumf Output Characteristics: 
Real Time- 
Near Real Time- x 

Playback Required- KO 
Comparison Required (wlth what)- Pre-flight and inflight comp. 
Processing o r  Computancns - 
Telemetry - y e s  
Storage- Yes 

Delayed (Including Physical Return)- x 
Readod Format- Time to correc t  simulated change 

9. Identify Advanced Evaluation Techniques which May Impose Change in  hocesstllg: 

10. Support Requlrementa: 
GFE- 
Electrical- X 
Pneumatfc- 

11. EnvironmenM Data Requirements: 

PO- PC02- p H 2 0  PN,,- P T r a c e  Temp- I ' g " -  Othtr -  

12. Estimated Time to Perform !.leasurement: 1 - 10 minute total 

13. Eatirnated Time to Set Cp and Secure hleasurement: 10 

14. Estimated hleasurement Frequency: Chlce/Lfan,'lO I h y s  



2.5  Learned Activity 



2.  i \>r inqc . :  Ik t .  :I !'.;e-:i ? , . a l  ('I. ,r:-;:>r:t,~I .\cti:~ti.-a 5.-,h 2s r r . i i k i w  are  Aliicled hv Long s p c e  L{ti,itlti~i,. 

3 .  ilirornliicniied Tt.chniqije: I't~rsilif and Con,bv.en~:otiiry T K I C M ~ ~  - CRT ~i 
splay and Jay-Stick - Two Dimcnsioml Tmckin:, 

4. '1.-asurcmunt Z'uncti,~n Flow I A ~ ~ . r a r n :  

Stimulus 1 Sensor S i p 1  I Sfgral Cond 1 Info Process ' 
I Control I CtIliza!ion 

I I 
I 

I 
I I 

I 
I 

I I I 

I ~ a b j e c t  Compensation ( I  I 
I .  I 

Support -( I I 
I I I 

Equi P 
I CRT - Point Source 

I I 
I 

I Cursor  
I 

I 
I Joystick corrnled to cursor f o r  

! I I 
continuous p u r s u t  trackin,:. 

I I Jaystick coupled to p o u t  s l l v c c  
I I I for contir,bc.us compensatory tracking. 
I 
I 

I Elmtmnic  integrator for error 

t I measurements. 
I I I Stared program equation. 
I I I 

Notes: Note 1: Two Modes of Operstion I I I 

a. Pursuit - Subject moves cursor  to follow I I I 
Sine wave movement of point source light. I I 

I 
I 

b. Compensatory - point source s tays  in center I I I 
of CRT - cursor  movement 3. function of course 

I 
I I 

genera tar  and subject's control movements. 
I 

I 

Kote 2: Random displacement. direction, amplitude o r  frequency of 
change a s  a hlnction of subjects inputs 

5 .  Input Signal Characteristics (Electrical Analogue, Mscre te  Data Entry, Logbook. Other ?): 
Voltage- h a l o g  Waveform - Random Program of Increasing Difficui@ 
Requency- NA Until Cer t l in  E r r o r  Reached. 
Critical Info In Signal- E r r o r  - Separation Between Cursor  and Point Source. 

6. Stimuli and Calibration Requirements: Point Source on CRT as Target - Cursor  

7. On-Board Output Characteristics: 
Display- CRT 
Voltage- TED 
Accuracy- TED 
Resolution- TED 
Repeatability- TED 

8. Ground Output Characteristics: 
Real Time- NO 

Near Real Time- NO 

Playback Repuired- No 
Comparison Required w i t h  what)- NO 
Pmcess ing o r  Computa t io .~  - NO 

Telemetry - Yes 
Storage- No 

Delayed (Including Physfcal Return)- X 
Readout Format- Error  Score Average (AAit rary  Units) 

9. Identify Advanced Evaluation Techniques which May Impose C h a n p  in  Processing: None 

10. Support Requirements: 
GFE- 
Electrical- x 
Poeumatic- No 

Thermal- No 
Other Fpecify)- Restraint 

11. Environmental Data Requirements: Lleoticai to Pre-Flight ti. e. L i g h t i q  Same, Restraints,  etc.) 

pO+ PCO~-  pHpO- pl.race- Temp- "gt- Other- 

12. Estimated Time to I'erform 3ieasurement: I 0  !dm 

13. EsHmated Time tn Set Up and Secure ?,!easurement: i d  sfin 

14. Estimated Sleasurement Frequency: ?, .\Ian! l o  Dnys 



2. Purpose: Dot. d L.lng ? p x e  Robit.~t!i:ii .Vfrcts X:?n's Re..!< l i on  'I'imu. i'oinp.lrl i ,n of i l I '  I h i r i n ~  Spier, FTigh t  ! l i i  Prenlght 

3. Recomniended T~charque:  1 isual mci .Awl~tr,rv Sti:>:ulos - ilrlcnnc I;: Sjir?ng L a d a d  tisitton Si~ 'nsu ie  Koth Simp12 ;and 
Utsjunct~vc l i e ~ t ' t l r n l .  

Stimulus I Sensor I Signal Cand 1 Info Process ' Control Utilization 
I , I I 

31%. Tape 
Stored 
Program 

>lode I 
.i and B Riglit Hand 

Push Rut:o:i 

Left 11md 
Push B ~ t t u n  

I I 
I Time From I 

I Sblnulus Olse t  I 
I to Release of I 

I n I 
I I 

! 
I I 

I I 
I 

Notes: Mode I - Auditory 
A - Simple RT - respond to stimulus by 

re lease  o i  PB 
B - Camoler RT - resnond either left/ 

CRT - with light points a t  various sec tors  

LigM Points - program and control presentation 

hlag. Tape and Earphones 
righi lund o r  botb'to specific 
brmulus  at specific ear. 

Response - push buttons 

Recorder Eor measurements 
Mode II - Visual 

A - Simple RT - re lease  PB a t  on-set of 
point source 

B - Complex RT - re lease  of left/right/ 
both push buttons depending on position 
of point source on scope. 

5. Input Slgael Characteriatlcs (Eledr tca l  Analogue, Macre te  Data Entry, Logbook. Otber?): 
Voltage- Yes Waveform 
hequency- TBD 
Critical Info In Signal- Time F m m  Stimuli Onset to Response 
Require ready signal to vary  f m m  0.5 to 2 seconds before presentation of stimulus 

6. Stlmuli and Calibration Requirements: Auditory - Tones r e q u r e d  1) Ready Tone: 2) Stimulus Tone - 500 to 4000 Hz and app. 60 db. 
Visual - Rendy hdication - leIt/right/botb band stimuli 

7. %-Board Output CtL1racteristics: 
Display- Yes Playback Required- No 
Voltage- TBD Comparison Required (with whzt)- No 

Accnracy- TBD Processing o r  Computations - 
Resolution-TBD Telemetry - x 
Repeatability- TBD Storage- NO 

8. Ground Output Characteristics: 
Real  Time- No 
Near Real Time- No 

Delayed (Including Physical Re&:- Ycs  
Readout Format- Time of response from stimulus onset to response. 

9. Identify Advanced Evaluation Techniques which May Impose Change in Processing: None 

10. Support Requirements: 
GFE- NO 
Electrical- X 
Poeumatic-No 

11. Envlmnmentd Data Requirements: Same a s  preflight environment 
po, p c O 2  p H 2 0  p N p  pTrace- Temp- "g"- Other- 

12. Estimated Time to Perform > l e a ~ u r e m e n t :  1 2  min 

13. Estimated Time to Set Up and Secure bleasurement: l d  min 

14. Estimated Measurement Frequency: Oncc/hf.in/lO Days  

5 2 



1. RI~F;SP: ! k t .  <\,.-.;2 In ?;.ris rt. L:,ct, t!C t ~ r c , .  r,>2r,n: i : ~ t ~ \ " < ! ~ % i  S,I,L',, FiCZht, 

3 .  Recommended Tcch-iqup: Pcrioriic Filnling o f  Suhjccts I)urin- Perf\,rni.u~ce of Sp,,cd~c !nOi@t 'Risks.  (GFE ihFrxmer.t \;-ass) 

1. IIcJsurement I'unction Flinv M % P , T ? ~ :  

S i p 1  
Stimulus 1 Sensor I S ~ p r a l  Cond I Info Process j Control I I:tllizatlon 

! 

Support 
Equip 

Signals 

Corresponding ' 
to F r a m e s  1 

I 
Ambient Lighting 
R ~ l u i r e m i ~ n t s  and . 
Fixed Clrilcra 
Locations 

Film 
Return 

Notes: * Possible inclusion of mcditied shutter to permit multiple e q m s u r e  per  f rame a s  well a s  a lens stepping device 
to permi t  four photo f rames  (1/4 of full f rame)  per  frame. 

5. Input Signal Characteristics (ElecMcal  Analogue, D!screte Data Entry. Lagbmk. Other?): 
Voltage- NA Waveform - NA 
Frequeacy- NA 
Critlcal Info In S i w l -  
Require t ime and f rame information 

6. Sttmul! and Calibration Requirements: Time fix for  s t a r t  and stop of camera  - relatable to &ames. 

7. On-Board Output Characteristics: 
Display- Yes Playback Required- 
Voltage- No Comparfson Required (with what)- KO 
Accuracy- TBD Processing o r  Computatiuoe - h., 
Resolution- TBD Telemetry - No 
Repeatability- TBD Storage- Film 

3. Ground Output Characteristics: 
Real Time- No Delayed (Including Physical Rehum)- Film r e b m  
Near Real Time- No Readout Format- R a m e  and time 

9. Identify Advanced Evaluation Techniques which Slay Impose Change in  h o c e s s i n g :  None 

10. Support Requirements: 

G F F -  Yes - pressure  su i t  (EVA) Thermal- y o  
Electrical- yes Other (Specify)- EVA Ev;l.esj 
Pneumatic- 

11. Environmental Data Requirements: Same as prefllghr envkronment 
pO- p C O ,  pH,O- ?No- p T r a c e  Temp- "g" - Other- 

12. Estimated Time to Perforrn >leaSurement: 20 Xiin per man Sole: Cross  estimate - v e n r  difficult to ascertain as trndc sea& 
13. Estimated Time to Set U p  and Secdre i e a s u r e m e n t :  i slin ' required of wt. 11miGtrons vs expenrnents to bc pwfi.,..-.~i. 

14. Estimated Sleasureaent  Frequency: i:lfm, ,Iny 6 '  



3. Ekecommended Technlqur: Comparison Pre-Fiizht ;i*ijil.;*nii..! iii!h 1 It.:.: .\d:vi:mirt l . 8 ~  :'o.:sc rsn~r i ,n  11:) ?hi!:ciintri:.ti, 
Tc-ttng, \i,,',>l,.>ring o! ( ' I Y W  C , ~ Q V ~ ~ ~ ~ . I ~ I < ~ ~ ~ ,  .iwi 1<~13~28: !>?!a (d>t:tbsed FLY,?.,, (xh< , r  ! . l ~ 3 s ~ , r ~ ~ r ~ ~ ~ ~ l ; f s  

4. alea.surern-nt finction Flow Dinvam:  
Sigml 

Stimulus 1 Sensor S i p a l  C'o:id 1 lnh P m c e s s  ' Control I I.ti!lrs!ion 

Note: It i s  3nticipa!ed that this ev:ilii:~?ion wlii hc (;TE i . ~ , .  . spci.!i hr :* is! - I.re-3i-T. p-;chjairi., e ~ n i i i i i i u n s  
arc perf<>rmed >n t h r  crriu. T h v  :.iai,;.~tir?$ ; I - i i h i i r r : - t  i : , i  iiii rn,crt:,,l. Ereif i i i r , !~r  fliL!it. pii ; ib . le  ;,,rd 
asducintiona ma!. he  incioded depeildin;. on r r c o n ~ r n ~ - : ! d ~ : : i ~ ~ ~  ;>.<,rn o,)chiarrtsls. F<~;,-~hl<? use of ,.Hi frIr  prr- 
sentations of atrove may be rejoircd. 

Recommended Exp. I I I 
Configuration: Psychiatrist ass iwed to rrirtloular subject .~?oni tors  I 

conversatmn durirtr: 0eriot.nunce of isar!ou(i 1 9 k s .  1 
Recorded an g a : a d  for e<nluntion. !$hen psychiztrist i 
umva~lable ,  t ipe  record conversations a t d  sample periodically. I 

Clinical 

Daily Logs 

Data From 
Other hleasure- 
ments 

I I I i 

Support I 
Quip 

I I I 
I I I 
I I I 

I 

I I 
I I 

I 

I 
I 

T r a s m i t t r d  lo Ground 

I 
I I 
I 

I 
I 

I 
I I I 

, I 
t 
I 

I 
I 

Notes: Tes t  Materials A total picture of c h n g e s  in psycholagical behavior 
hiicrophones will he obtained via post fiight analysis of all available 
Tape Recorder information. 
Data T r a u s m i s s i w  

5. Input Signal C h a r a d e r t s n c s  (Electrical Analogue. M s c r e t e  Data Entry, Logixek, Other?): 
VOlhge- TBD Waveform NA 
h t ? ~ ~ e n c y - N A  
Cfitical b f o  In Signal- Responses to questioas - Crew conversation 

6. Stimuli and Calibranon Requirements: Prepared questions 

7. On-Board Charader is t iw:  
Meplay- Yes Playhack Required- NO 

voltage- No Comparison Required p i t h  what)- NO 

Accuracy- TBD Pmceas ing o r  Computations - 
Resolution- TBD Telemetry  - x 
Repeatahillty-TBD Storage- x 

8. Ground Output Characteristics: 
Real  Tlme- (Yes) Delayed (Including Physlcal Returo)- (Yes) 
Near Real Time- No Readout Format- Verhnl responses 

Crew Conversation 
9. Identify Advanced Evaluation TecMquea which hfay Impae Change In Processing: 

10. Support Requirements: 
GEE- 
Electrical- X 
Pneumatic- 

T h e m a l -  
Other Fpecffy)- 

11. Environmentai Data Requirements: Record of envlmnment 
PO- p C O Z  p l f Z O  pN2- pTrace- Temp- "g"- Other- 

12. Estimated Tlme to Perform Veaeurement: i nun 

13. Estimated Time tn Set Up and Secure Zle?suremmt Xone 

14. Estimated 4leasurement Prequency: O w e /  l>ay/\lan 
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SECTION 3 

LABOUTORY ANALYSES 



3 . 1  On-Board Measurements 



3.1.1 Blood Measurements 



.\lajor 
Equip 

?,(E.+SiRE\lE?a' SPFCIl~7C.i '~IOV NO. 1 ~ ~ , 1 , 1  

1. \rensurcrr~ent ?:-n,i,. ii!o:*l ?!L 1 -  ~ t r - ~ i i r n t  - ',l>i~!e i i l < , r ~  * , t i ;  Zo ,\~itici,.iiul.int 

.i. Rerommendcri Tcchniqoe: Eight 1) is r r i . i~  h l e . ~ r i , r ~ n i e n t s  bs !.Lifl.roseopic 

and Ttitiing 'Tr,chniqi!i-s 
i. \ I < . . ~ - u r r n i c ~ ~ t  Erjuipnient nlocl; D i . ~ j i r n n .  

I I I I I . .. Signal . . . . 

support 
Equip 

Signals 

Notes: 

5 .  Input Signal Characteristics (Electrical Analogue. 
Voltage- NA 
Frequency- .I'A 
Critical Info In Signal- Counts, Shcroscapic Findings, Times 

6. Stimuli and Calibration Requirements: None 

7. On-Board Output Charactertsttcs: 
Display- Procedures 
Voltage- TBD 
Accuracy- 
Resolution- ! TBD 
~ e p e a t a b i 1 i t ~ - j  

8. Ground Output Characteristics: 
Real Time- 
Near Real Time- t TBD 

P l a a a c k  Required- TBD 
comparison nequired (with what,- Cha* Showing Rr t iculocFe and 

Processing o r  computancw - T?picnl Blood Cells 

Telemetry- Y e s  
Storage- Film Freezer .  Slides 

Delayed (Including Physical Return)- X 
Readout Format- N A  

9. Identify Advanced Evaluation Techniques which 31ay Impose Change in Processing: KA 

10. Support Requirements: 
GFE- \C?IS o r  Trash  Baler 
Electrical- f l~croscopu I ~ h t  Centr~fuge  
Pneumatic- TBD 

Thermal- TBD 
Other (Specie)- 

11. Environmenial Dam Requirements: On All - at hrervals ,  e . 2 . .  1 X 1 fir.  

PO?_ PCO?- pH2@- QN2-  trace- Temp- ''g4.- Other- 

in .  Estimated Time to Perfcrnl Sleasiirc.-,ent: 

I 3  Esflmalrd Tin; to S e t  I:p 3 r d  Secure : i e a i u i i a e n t :  T i n  

14. Estimated Lie3surement Frequency: 



\fE.IS!'RC\fFhT SPPCIFICITIO?: NO. ! . I .  I .  2 

I.  hleaeurement Name: A l m a  Me:riuremmt - Uhole  Blood with any Anticii.iq:iian! 

2. Purpoae: To Evaluate Blo& :hnngrs Lln<!er Zero  "(i" Conditions 

3. Recommended Technique: Two Discrete Measurements. 13s itadloisofope Tagging Techniqu~.. 

4. hfeaaurement Equipment Block D~agr:tm: 

Signal 
I Utilization 
I 
I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

D M  S/S 
Readout 
(Keyboard 
Entry) 

Notes: 

c r i d c r l  &o In Signal- Radioacttvity Level 

K e y h a r d  Entry 
In@ -ctQriStica ~ l e e t r t c a l  Analogue, Discrete Data En-, 

6. StlmuB and Calibration Requirements: None 

other?): 

7. On-Board Output Characteristics: 
Display- Procedure 
V o l t s p -  TED 
Accusacy- 

RepeatablUtg- 

Volbya-  NA 
hemeno- NA 

Wavebnn - NA 

Playback Raptred- TED 
Comparison Required (with what)- Baseline Data 
Processing o r  Computations - HA 
Telemetry-  TBD 
Storaga- NA 

8. Ground Output Characteristics: 
Real Time- 
Near Real Time- } Delayed (Including Physical Return)- Yes 

Reedald Format- NA 

9. ldentlfy Advanced Evaluation Techn(quea which $fay Impose Change In hacess ing:  None 

10. S u n a r t  Requirements: 

Thermal- TED 
Other Fpecily)- 

11. Environmental Data Reqtdremwts: At Per~odlc Intervals, e.g. 1 XJHr. 
PoZ_._. PCo2__ pNZ- PTrace- Temp- "g"- Gther- 

12. Estimated Tlme to Perform ?feasurement: 

13. Estimated Time to Set Cp and Sccure Measurement: TBD 

f? Estimated Measuramw! Frequmv. i 



3 .  llccommended Technique: Ole lilscrctt. Ble .~s i i re :n~!~i  by S~,ectrophotorneter~c Tcchntque 

I. \leasurement Equipment Blwk Mngmm: 

Support 
EqUp 

signals 

Notes: 

WXIS 
DAD S/S 
(Keyboard Entry) 

Signal 
I Utilization 

5. Input Signal Characteristics (Eledrlcal Analogue. 
Voltage- NA 
Requency- NA 
Critical Info In Signal- Spectrophatomer Meter Reading 

6. Stimuli and Calibration Requirements: None 

7. On-Board Output Characteristics: 
Msplay- Procedure Playback Required- TED 
Voltage- TBD Comparison Required (with what)- St'indnrd Curve 
Accuracy- TBD Processing o r  Computations - NA 
Resolution- TBD Telemetry - NA 
Repeatability- TED S b m g 8 -  NA 

8. Ground Output Characteristics: 

Delayed (Including Physical Re-)- X 
' Readout Format- NA 

9. Identify Advanced Evaluation Techniques which May Impose Change in  Pmcessing: NA 

. . 
GFE- !V%fS o r  Trash  Baler '!herma]- TED 

Electrical- Spect ro~~hotometer  ControlledTcmi,. Mixer @.her (Specie)- 
Pneumatic- TBD 

11. Environmental Data Requirements: Monitor s t  Periodic Intervals, e . g .  1 WKr. 
POZ__ PC02- pH20- pN2-  trace- Temp- "g"- Cther- 

I?. Estimated Time to Perform \leasurement: 

13. Estimated Time to Sei Up and Secure Ueasunment :  TDD 

14. Estimated 3leasnrement Frequency: I 



2. Purpose: Determine Tota Pl-ismn Vululne 1:h:lnges :n Lnc \ i i ronn~. t s  

3. Recommended Technique: One D ~ s c r e t c  hic.rsurcn;ent b) ~ILICIIIIISO~O~II: Tcchnlque 

4. Measurement Ec!u8pnient Block ihngram: 

Major 
Equip 

Signals 

Notes: 

Slgnal 
I Utilization 
I 

I I 

I 
I DAD S/S 

(Keyboard Entry) 
I 

I 
I 

Critical Info In Signal- Radioactivity ~~~~l 

6. Stimuli and Calibration Requtremenb: None 

Trash  Baler 
n r b e  and 

7. On-Board Output Characteristics: 

1 , 1 Packed Cr l i s  

Display- Pr txedure  
Voltage- TED 
Accuracy- TBD 
Resolution- TBD 
Repeatability- TED 

, 

Playback Required- TBD 

Comparison Required (with what)- Baseline Data 
h o c e s s i n g  o r  ComputaHons - Xone 
Telemetry - TED 
Storage- XA 

I 9 I 

8. Ground Outout Characteristics: 
Real Tame- Delayed (Including Physical Return)- x 
Near Real Time- 1 TBD Readout Format- TED 

9. Identify Advanced Evaluation Techniques which hiay Impose Change in  Processing: 

10. Support Requirements: 
GFE- None 
Electrical- Centrifuge 
Pneumatic- TBD 

Thermal- TED 
Other Fpecify)- 

11. Environmental Data Requirements: 

POZ__ go2- pH20- pN2-  trace-  ten>^- isgf3- mher- 

12. Estimated Time to Perform Sfeasurerncnt. 

13. Estimated Time to Set L p  and Secure \leasurement. TBD 

14. EsHmated \Teasurement e e q u e n c y  
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:. r?lrPOse: To Determine .Itutlttons Due to i h , i i l t ~ o n  Effects. 

'I. Recommended Technique: Unu niscre tc  Sleilsurement Using the hficroscopic Technique 

4.  \Irasurement Eqi~ipnlcnt Block D i a i ~ a m  

Signal 
I Utitization 

f 

I I I 

I I 
I I 

I 
I (Keyboard Entrv) I 

1 5,> - v z  
I L Bubbler 

Support 
Equip 

Signals 

Notes: 

C r i t i c d  Info In Signal- MIcroscopfc Findings 

6. Stimuli and Calibration Reguirementa: None 

I .  On-Board Output Characteristics: 
Display- Procedure 
Voltage- TBD 
.Accuracy- 
Resolution- 
Repeatability- 

Playback Required- TBD 
Comparison Required (wlth what)- Baseline 
h o c e s s i n g  o r  ComputaHcns - NA 
Telemetry - Yes 
Storage- Yes 

8. Grouml Output Characteristics: 
Real Time- TBD 
Near Real Time- TBD 

D e l a p d  (Including Physical Return)- X 
Readout Format- NA 

9. Identitg Advanced Evaluation Techniques which &ray Impose Change in  hocess ing:  None 

10. Support Requirements: 
GFE- TBD 
Electrical- Power and Light 
Pneumatic- TBD 

ThFimal- TBD 
Otbr @~ecLfy)- 

11. Environmental Data Requirements: At Periodic Intervals, e.g.. I WHr. 
PO+ PC02- ?H20- ?N2-  trace- Temp- "go- Other - 

I?. Estimated Time rn Perform Measurement: j 
13. Fenmated Time to Set Up and Secure ifewurement: : TRD 

14. Estimated Sleasurement Frequency: 1 



\fZ'.$SL'RI:?,IF?rT S P E C I R C T I O S  NO. % . I  .I.#> 

1. .\L~nsurement Kame: Blood Slensuremcnt - S,:l.ruoi 

2. Purpose: To Determ~ne A t.!&ulic Change in the  i\stroiinut 

3. Recommended Technique: *t.vcn Discrete Sleasurelnents Lhing the Specfrophatumetr~c Technique 

4. Measurement Function Row Diagram: 

Signal ' Utilization 
I 

IVMS 
DAD S/S 

(Keyboard 

Nates: 

I Ke@onrd Entry 1 
5. Input ~ l g n a l  Characteristics (Elecmcal Analogue, Discrete Data Entry Logbook. Other?): 

Voltage- NA Waveform - XA 
Frequency- NA 
Critical Info In Si@- Spectrophotometric Sfeter Reading 

6. StlmuIi and calibration Requirements: None 

7. On-Board Output Ctarac ter lsncs :  
msplay- Procedures 
Voltage- TBD 
Accuracy- TBD 
Resolution- TBD 
Repeatahillty- TED 

8. Ground Dutput Characterisncn: 
Real  Time- 
Near Real Time- \ ... 

P l a y t m k  Required- TBD 
Cornpartson Required hvith what)- Standard Curves 
Processing o r  Comput%tions - x.1 
Telemetry  - TED 
storage- YA 

Delayed ( Incl~ding Physical Return)- TBD 
Readout Fonnat- NA 

9. Identify Advanced Evaluation Techniques which Kay Impose Change in h o c e s s i n g :  None 

10. Support Requirements: 
GFE- %Ms 
Electrical- Centrifuge Spectrophotometer 
Pneumatic- TBD 

Thermal- TBD 
Other (specify)- 

11. Environmental Data Requirements: s ~ o r i ~ t u r  1 m H ~ .  
POZ__ FCO~- pH20- pN2-  trace- Temp- "g"- Other- 

12. Estimated Time to Perfarm bleaaurement: 1 
13. Estimated Tlme to Set Up  and Secure \leasure%ent. ' TBD 

14. Estimated \leasurement Frequency: 

7 6 1 



3. Recommended Technique: One l)~si.rclc \le.isurri?rat C i i .  I, the S ~ ~ c t r o p l i o l o m e t n c  'Techn~que 

4. \ leasurement Equipn~ent Block i l i . i ~ r a s i ~ .  

I I I I 
Signal 

I I I I I Utilization 

Xajor  
Equip \!'.,is 

DAD S/S 
(Keyboard Entry) 

suppor t  
Equip 

Signals 

Notes: 

K e y h a r d  Entry 
5. Input Signal Characteristics (Electrical Analogue. 

Voltage- ,,,, 
Frequency- "'- 

Critical Info In Signal- Spectrophotometrxc hieter Reading 

6. S t i m d i  and Calibration Requirements: None 

7. On-Board Output Characteristics: 
Msplay- Procedure 

Repeatability- 

8. Ground Cvtput Characteristics: 
Real Time- 
Near Real Time- 1 TBD 

Playback Required- TBD 
Comparison Required (with what)- Baseline 
Processing o r  Computa t i~ns  - NA 
Telemetry - Yes 
Storage- Yes 

Delayed (Including Physical Return)- X 
Readout Format- SA 

9. Identify Advanced Evaluation Techniques which >fay Impose Change in  Processing: Sone 

10. Support Requirements: 
om- ~VXIS 
Eiectrical- Power and h g h t  
Pneumatic- TBD 

Thermal- TBD 
Other (Specify)- 

11. Environmental Data Requirements: At Persud!c intervals, e .o . ,  1 X Hr. 

PO;,_ P C O ~  p H 2 0  PN,- pTrace- Temp- "gw- Other- 

11. Estimated Time to Periorm Xreasurernent: / 
13. Estimated T i m e  to Set u p  and Secure !.ieaurement: i TBD 

14. Estimated >feasurement Frequeqcy. I 



3.1.2 Urine Measurements 



.I. 1lrcon:mi.nded Technique: Two 3iscrctc mr:isurenlenta using USValS and SZIhD technique ior physical dr term~nat ion  

J la jor  
Equip 

, I 
I I 

CSMfS IKeshoard Entry) DAD S S 
I Storage 3nd Sampler 
I 

I 
I I 
I I 

I I I 

Notes: 

5. Input Signal Characteristics (Electrical t h a l o p e ,  
Voltage- Nh 
Frequency- Kh 
CriHcal Info In Signal- Jloss nnd Volume 

6. SHmuli and CalibraHon Requirements: Xone 

7. On-Board Output CharacterisHcs: 
Display- TBD 
Voltage- TBD 
Accuracy- TBD 
Resolution- TBD 
Repentab~lity- TBD 

8. Ground Output Chnractenstlcs: 
Real Tlme- 
Near Real Time- 1''' 

Play%ack Required- NA 
Cornpartson Required bvlth what)- NA 
Processing or Computahuns - xh 
Telemetry - NA 
Storage- N A  

Delayed (Including Physical Return)- N/A 
Readout Format- Nt'A 

9. Identify Advanced Evaluation Techniques which s lay  Impose Chaoge in Processing: 

l c .  Support Requirement.*: 
GFE- U S V l i S .  S.\i\lD 
Electrical- TBD 
Pneumatic- TBD 

2hermal- TBD 
Other (Specify)- 

11. Environmental Data Requirements: hlonitor  at per~odic  intervals,  i ~ . .  il, H r  
PO,_ K O ,  PH2n- PN>- pTmce- Temp- "q"- Other- 

I?. Estimated Ti l re  to I'erforn \!eaaure:nenc: 

13. Esnmsierl Time to Set l'p a r i  Sicr.re \ i ~ ? s u r c n ~ e n t :  
i 

11. ilitiin3ti.d : i c ? sa r~nen t  Frequency: 



:,:F?~I;IIE'.IEST SPECIRC'ITI( N NO. 3.l. '.? 

i .  hieasurenent  Xame: ilrlne SIPssurement - l l o u t ~ n e  i rlnnlysru 

2. Purpose: To determine ~n-tr5:ht change from Zomi 

3. Recommended Technique: Ten d i s c r ~ t r  rn+=3surements using i*re;.ing pt ::c~prrsatan. ~ , ~ l o r  comparison, n i c r o s c o p ~ c ,  
turbidity, ixnd c ~ l r v l a t i a n  u i  sp. gr. from mensuremu-nts of .I .  1 . 2 . 1 .  

4. Alesuremunt  Equipment Iilocl; Diagram: 

Signal 
Utiltzation I t I / LVhlS I 

I 
I 

~KeyFmard Entry) D M  SJS 
I 

I 

I t 

I- - ' V h l S  

I 
I I 

I 
iKeyFmard Entry) D M  SJS 

I 
I 

fKe*oard  try) DAD S/S 

i 
I 
I 

Oceyboard Entry) DAD S:S 

I 

scope Logbook 

! I 
L3-1-j ; 

System 

Notes: 

5. Input Signal Characteriatics (ElecMcal Analogue, 
Voltage- 

Critical 1nfo'Iu Signal- Freezing pt. - color comparison readings - turbidity reading - microscopic findings. 

6. Stimuli and Callbrauon Requiremem: None 

7. On-Board Output Characteriatics: 
Display- Procedure 
Voltage- TBD 
Accuracy- 
Resolution- TBD 
Repeatability- I 

Playback Required- TBD 
Comparison Requlred (uith what)- Baselme and Color Charts 
h o c e s s ~ n g  o r  Camputahons - N/A 
Telemetry- Yea 
Storaga- Yes 

8. Ground Output Characteristics: 
Real Tlme- 
Near R n l  Time- IBD 

Delayed (Including Physical Return)- X 
Readold Format- N/A 

9. Identify Advanced Evaluation Techniques wMch Xfay lmpoee Change in  hoceas ing:  None 

10. Support Requirements: 
GFE- WhfS 
Electrical- Power a d  Light 
Pneumatic- TBD 

Thermal- TRD 
Other (Specify)- 

11. Environmental Data Requirements:At periodic ~ n t e r v a l s ,  e . g . ,  1 X / m  

@- so2- pii20- PN2- PTrace- Temp- "g"- Other- 

12. Estimated Time to Perform Ileasurement: i 
13. Eetlmated Tlme to Set Up snd Secure Sleasurement: TBD 

14. Estimated Measurement Frequency: 
8 2 ! 



!~IF?S?:RLifI'?iT SSPECIITC.4TION NO. .. 1 .3  

1. ;rralurement Name: Feces \Ir . ist ,rt~rnl~nt - . . \ . c ~ . ! ~ ~ ! : ~  F W , . ~  ~ : . ~ ~ ~ h ~ ,  

1. l lecommnided Technique: \Vet \.Vr!gilt t3y ,(;FE) S.\I?ID 

S i p 1  
I Utilization 
I 

/ D M  S/S (Ke)mtlnrd intry) 
I Sampling and Storagd 
I (See 3.2.3) I 
I I 

Notes: 

- ,  
Critical Info In S l g d -  Wet ut. of feces 

6. Stimuli and Calibration Requirements: None 

7. On-Board Output Characteristics: 
Display- Procedure 
Voltage- TBD 
Accuracy- 

Repeatability- 

Playback Required- N/A 
Comparison Required w i t h  what)- B.uelme 
P m c e s s i n g o r  Computations- Wt.  from char t  in SMhm 
Telemetry-  Yea 
Storaga- Yes 

8. G m d  Output Characteristics: 
Real Time- 
Near Real Time- [ jBD 

Delayed (lncludinq Physical Return)- I 
Readout Format- .U/A 

9. Idenafy Advanced Evaluation Techniques which Bray Impose Change in Pmceaslng: None 

10. Support Requirememk Sample feces cui lec t~on bag 
GFE- SMMD Thermal- TBD 
Electncai -  TBD r t h e r  @pec~fy)- 
Poeumatic- TBD 

11. Environmental Data Requirements: .At pertodic intervzls,  e . g . .  1 X, AR 
PO* N O 2 -  PH,O- ?.U2- ?Trnce- Temp- "g"- Other- 

I?.  Estimated Time t o  Pcrforrn Jieasurement: 

13.  Estimaled Time to Set I p  acd EIIYII IIeasvrement: TBD 

14.  Estimated \leasorement Frequ~~ncy:  I 



Recommended Tcchniqe~:  Wriqh f:?ul not consumed - store all food p:wk~ges  in f reezer  - relurn to 
unrth far caloric maiys i i .  

hleasuremcnt E q u i p n ~ r n t  Illock Diaymm: 

Notes: 

5. Input Signal Characteristics (Electrical Analogue, Discrete Data Entry, Lagboak, Cther 0):  

Voltage- HA Waveform - NA 
Prequenq-  NA 
Critical Info Signal- Mass of hydrated food residues 

6. Stimuli and Calibration Requirements: Hone 

7. On-Board Output Characteristics: 
Display- Xone 
Voltage- TBD 
Accuracy- TRD 
Resolution- TBD 
Repeatability- TBD 

8. Ground Output Characteristics: 
Real Time- TBD 
Near Ren! Time- TBD 

Playback Required- ?IA 
Comparison Rec~:!re.! h.': ,.vhj?\- X.4 
Procescing i.r C a r p u m i ~ c n s  - NA 
Telemetry- NA 
Storage- NA 

Delayed (Including P h y s ~ c a i  Return)- NA 
Readout Format- N.A 

9. Identify Advanced Evaluation Techniques wbich May Impose Change in  Pmcessing: Xone 

10. Support Requirements: 
GFE- TBD 
Elebr iea l -  TBD 
Pneumatic- TBD 

Thermal- TBD 
Other @pecify)- 

11. Environmental Data Reql;irements: >[onitor a t  p c n a d ~ c  intervals,  e . g . ,  l S / H r  
K O 2  p l 1 2 0  p X 2  pTrace- Temp- "a'.- Gther - 

12. Estimated Time t~ Perform ireasilrerreqt: rk3D 

13. Estimated T i n e  to Set r p  2nd Secure \ ieesurercnt :  Tnr) 

Signal ' Utilization 
I 

1 l. Es t ima ted  i l eas i i r e lnen t  rrvquency: 7.115 

8 4 



1:"' \?[.P.:-.:IF\T I IFICATTOY NO. 

1:rcurnniended Technique: \lo,utor rotnl i l d  ~nL&.ie u i  lb:r.?nacr, 

Support 

Equip 

I 

uids 
I 

I 

I 
I (i.;e34Icrdrd Entry) I 

I I I 

I I I 
I I 

I 
I 
I ! 

I 
I I 

I 
I 

, 
I 

1 
I 

1 

I 
I I 

I I 

I I 

Signals 

Notes: 

Requency- Nh 
Critical Info In S i p l -  Volume of liquid intake. rime, erc 

5 .  Input Si'.al Characteris.cs (Electrical Analogue, 

6. Stimuli and Calibration Requirements: Xone 

Reytmlrd Entry 
rn~.r.t? D m  Entry,] -1 n h e r ? ) :  

7. On-Board Output Characteristics: 
Display- TBD 
L'oltage- TBD 
Accuracy- TBD 
Reeolution- TED 
Rupentabi1;ry- TBD 

Voltage- hi\ Saveform- NA 

8 .  Ground Output Characteristics: 
Real Tlme- TBD 
Near Real Time- TBD 

Playback Required- NA 
Comparison Required (with what)- Baseline 
Processing o r  Computations - 
T + ! s ~ r t r y -  Yes 
Swrap-  <,f information In logbook 

Dclnycd (including Physical Return)- X 
Readout Format- Nh 

9. Identify Advanced Evaluation Techniques which >lay Impose Change in Processing: None 

10. Support Requirements: 
GFE- FArS 
Electrical- TBD 
Pneumatic- TED 

Thermal- TBD 
Other (Specify)- 

11. Environmental Data Reqi;irerncnts: or perintlli. intci-%?!-, +.p., 1 X!Hr 
PCh K O q  pH20- pX)- p T m c e  7.7. p- "g" - Orher - 

I!. Estimated Time to Perform \leasursireqt: TBD 

:?. Estimate4 T i v e  lo 5 r t  C p  27d S ~ c u r e  \:i3.;urnr.cnt: mi; 

1 i. Estimated 5iersuremenr Frequency: T R i )  

Signal 
Utilization 

I 
I 



,' 

3.2 On-Board Sample Collection and Storage 



2 .  I'llrpase: To obtain bloc4 ssmp!rs for posrfiiahf nn.?l>sie 

1. l lecommmded Technique: Blood Samples lwth  tnd mthout ilnticangulants) 

Support 
Equip 

I 1 
8 

I I 
I I 

I I .  
I I 

I I 
i I 
1 

I I I 
I 

I 
I I 

I 

I 
I I 

I 
I I I 

I 
I I I 

I 
I 1 I 

I 
I I I 

I 
I I I 

I 
I I I 

I 
I I 

I I I 
I I 

Signals I 
I I I 

I 
I 

I 

I 
I 

I 

I 
I I 

I I 
I 

I 

I 

I 
I 

I 

I 
I 

I 
I 

Notear Entry in  DAD S/S o r  log r e  t ime and fact of sampling. 

'. Input Signal Characts r l~ .Ucs  f l lec t r ica l  Analogue, Discrete hta Entry, ~ ~ g b o o k ,  other ?): 
Voltage- NA 
Frequency- Xr\ 

Waveform NA 

Critical Info In Signal- S A  

6. Stimuii and Calibration Requirements: None 

7. On-Board Output CharacterisHca: TBD 
Display- 
Voltage- 
Accuracy- 
Reaolunon- 
Repatability- 

8. G I 0 d  Outplt Characteristics: TBD 
Real Time- 
Near Real Time- 

Playback Required- 
COm~arfSon Required (with what)- 
h o e e s a i n g  o r  C o m p u t a n ~ n ~  - 
Telemetry 
Storags- 

Delayed (Including Physical Return)- 
Readout Format- 

9. Identify Advanced Evaluation Techniques which May Impose Change in Pmcessing: None 

10. Support Requirements: 
GFT- TBD 
Electrlcal- Centrifuge. Freezer  
Pneumatic- None 

T h r m a l -  TBD 
O'&r (Specify)- 

11. Environmental Data Requirements: Monitor ot periodic intervals,  ex., K / H ~  
P O Z _  KO2- p H 2 0  PN,,- P'Trace- Temp- "gr*__ Other- 

I?. Estimated Time to Perform \leasurement: TBD 

13. EsHmated Time to Set Up and Secure Xlcasuremen(: TRD 

14.  Eanmated 3leasurement Frequency: TRD 



2. Purpose: To ebtnin ?:!aIp!cs fr:r p>!;riitgh: xnslvs;s.  

3. Recommended Technique: S'dre snmples in -20a Freezer 

4. Measuremerit Equipment Blrirk Ui;iqrnm: 

Signal 
I Gtilization 
I 

Sampler 

I I 

Signals 

Notes: Requires DAD S/S entry of time and fact of sampling. 

5. Input signal Characteristics (Electrical Analogue. Discrete Data Eohy, Logbook. Other?): 
Voltage- XA Waveform - NA 
Frequencv- NA - .  
Critical Info In Signal- NA 

6. Stimuli and Calibration Requirements: NA 

I. @%-Board Output Characteristics: 
Display- TBD 
Volhge- TBD 
Accuracy- TBD 
Resolution- TBD 
Repeatability- TBD 

Playback Required- NA 
Comparison Required (with what)- NA 
Processing o r  Computa.ttons - HA 
Telemetry - N.4 
Storage- Of Urme Samples 

3. Ground Gutput Chnracterlstics: 
Real Time- TBD 
Near Real Time- TBD 

Delayed (Including Physical Return)- Phy. Return Samples 
Readout Format- NA and Logbook 

9. Identify Advanced Evaluation Techniques which ?Say Impose Change in  Processing: None 

10. Support Requirements: 
GFE- USV31S 
Electrtcal- TBD 
Pneumatic- TBD 

Thermal- TBD 
o t h e r  (Specify)- 

11. Envtronmentd Data. Requirement..: At p e r i d i c  inrenois ,  e g., LY/H~ 
PO Yes pCO2= p 1 1 ~ 0 z  p~2z ?Trace= Ti?np 'ivs 18~1-z mher- 
2- - 

12. Estimated Time to Perform >liii>pIln:: 

13. Estimated Time to Set Up 2nd Secure Ss r rp i i : :~ .  1 ~ 3  

14. Estimoted Sinasurement R-equency: 
90 



I .  \ T ~ - . i b u r ~ i l > c n t  Sarnc: Feces S~rnyl ing  

2 .  P u r w s r :  Reluril of dry stool foi inistflight mirlcrsl analysis,  n.xl viral detarminrrion. 

';. Recommended Technique: Dry Sample - drhydrntrd 2nd s tore  in -?O°C Froezer .  
Vir.11 De1ernun;~r~cn - Flash f reeze  .ind s tore  in - 7 0 ' ~  Freezer .  

4. \Ic:lsilrement Equipmt.iit Bl<,ck I)i:igrnrn: 

Notes: 

Freezer  --- 
(Cryogenic) 

-7OoC 

Feces  
Collection 

Requires DAD S/S o r  log  entry of fact and t lme of sampling. 
Alternates: Flash Freezer  prefered, o t h e w i s e  normal freezing. 

5 .  I m t  Signal Chara~*rlstics (Electrical Annlogue, M s c r e t e  Data Entry, Logbook, Other?): 
Voltage- NA Waveform NA 
Frequency- NA 
Cri t ica l  Info In Signal- NA 

6. Stlmuli and CalibraHoo Requirements: None 

7. On-Board CharacterisHcs: 
Display- Procedure Plafiack Required- NA 
Voltage- TBD Comparison Required pvith what)- NA 
Accuracy- TBD Pmcess ing o r  Computations - S A  
Resolution- TBD Telemetry-  NA 
Repeatability- TBD Storage- of d r y  feces samples 

8. Ground Output Charactetistics: 
Real  Time- TBD Delayed (lncludlng Physical Return)- Phy. re turn  of 
Near Real Time- TBD Readout Format- samples and Logbook 

9. Identify Advanced Evaluabon Techniques which hfay Impose Change in  h o c e s s m g :  None 

10. Support Reguirements: 
GFE- Feces Collectiou Blg  Thermal- TBD 
Electrical- Power Other @pecify)- 
Pneumatic- for  Lyophillzer if used 

11. Environmental Data Requirrmenrs: at periodic intervals,  e . g . ,  I?i/Hr 
pCO2= pIf,O- pN9& p r r a c e i ' e s  Temp 2 s  "$' Other - - 

12. Estimated Time to Perior~n >feasurement: TBD 

13 .  Estimated Time to Set Up and Secure \iensurernent: TBD 

14.  Est irnut~d  'iieasurerrent Freq1:cncy: Y i 3 D  



\ IE. \?[ 'RE\IENT SPECIFICATION SO. '$. !. 

1. Measurement S;ime: lfiiroflor-:i Snn,pIinq 

2. F u w s e :  To determine ti.,: nw~liica:i<ir:n i.icoring in  tlic rnicroiiurn thioi tqh tile night rni;s~on 

3. Recommended Technique: Prclirnin:lry culturing io!lou.ed hv -a°C reirigerator :;:ursgc ior  ha-term 
Flnch f r i . e z ! n ~  ~ n d  -70% storsqc for virus samplrs .  

I. hlcnsurement Equipment Block Di:igr~m: 

Signal 
I Utililntion 

Alajor 
Equip 

I 
Note l , 60ti 2 L - {=II<-- _! 

I 
I 

I 
I 

I I 

/ Re-enrrp for 
Postflight I Analysis 

I 
I 

I 

Signals 

1 .  R e q u r e s  entry In 108 a r  DAD S15 7.e i2:r of, and t!mn oi  sampling. 
2. :\Iternat-.: F13sh frrezcr preferred. oihurlvise normal freezing. 

5. Input Signal Characteristics (Electrical Analogue. Discrete Data Entry, Logbmk, Other?): 
Voltage- , NA Waveform NA , 

Frequency- NA 
Critical Info In Signal- NA 

6. Stimuli and Calibration Requirements: NA 

7. &-Board Gutput Characteristics: 
Display- Pmcedure  
Voltage- TBD 
Accuracy- TBD 
Resolutian- TBD 
Repatahility- TBD 

Plafiack Required- NA 
Comparison Required (with what)- NA 
h o c e s s i n g  o r  Computations - NA 
Telemetrg-  YA 
Storage- Cultures 

8. Ground Output Characteristics: 
Real ~ i r i e -  TBD 
Near Real Time- TBD 

Delayed (Including Physical Return)- Samples 
Readout Format- NA 

9. Identify A b n c e d  Evaluation Techniques which hfay Impose Change in  hocess ing:  None 

10. Support R q d r e m e n t s :  
GF'E- Lyophilizer 
Electrical- Freezer ,  Refr'g-rator 
Pneumatic- TBD 

Thermal- TBD 
Other (Specify)- 

11. Envlronrnental Data Requirements: Sfonitor 
pO Yes pC0 Yes pH,O- pN Yes  ?Trace Yes Terr.p "g" Yes Other - 

2-- 2- - 2- - 
12. Estimated Time to Perform 5ainp;ing: T R D  

13. Estlmaied T i m e  to Set Up  and Secure Samplini.: TBD 

14. Estimated Measurement Frequencv: TBD 
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\ ( i : \SUlIE\i i  >T Si'f.CIF!CA'l'iO?i TO. 2 . I . :  

I .  1ie.iiurcmcnr ? ; R ~ I C :  Swc.!t , i t : k ) i ~~~g  

2.  Purp?e:  T,, , l t , L ~ ~ : : : ~ t r ~  T'.I:I+~ , l  . ~ n ! i ~ , s ~ s  , i h ) h t ! i t  h t )  

' 3 .  ILccomrnendeil Tzchniquc: Frrci,.  dry  .li.d it.,ri. in -20L'C .'rcczcr. 

Equip Collection , I 

B '% I , 
! 

Signals 

Notes: Requires entry (Log o r  DAD S/S) of time and fact of a a m p i ~ ~ ~ q  

5 .  Input Signal Characteristics (Electricsl Analogue, Discrete O a k  %try, Cthrr  3): 
Voltage- X.4 A"?efarn ?,.I 
Frequency- N.4 
Critical Info In Signal- S A  

6. Stimuli and Calibration Requirements: lieai %,hen usin4 s w ~ s t  collection bag. 

7. On-Board Output Characteristics: 
Display- Procedure 
Voltage- TBD 
Accurscy- TBD 
Resolution- TBD 
Repatability- TBD 

8. Ground Output Character~s t ics :  
Real Time- TBD 
Near Real Time- TBD 

Playback Required- XA 
Comparison Required (rvtth what)- ZIA 
Processing o r  Computations - T.4 
Telemetry - ZIA 
Storage- of freeze ,dry minernl i m m  -mc.rt 

S i p 1  
I Utilization 
I 

Delayed (including Physical Return)- Phy. re turn  of sweat 
Readout F o m a t -  mineral sample 

9. Identify Advanced Evaluation Techniques which \fay Impose Change in Processing: None 

10. S u n m r t  Reauirements: . . 
GFE- Underware, clothes washer, shou.er (hfeas. H20) Thermal- F o r  stimulus when using sweat collection b a r s  
Electricnl- Paver  Other (Specify)- 
Pneumatic+ Lyophilizer 

11. Environmentnl Daia Requirements: :it p c r ~ o d i c  Intervals, c . q . .  : S . H ~  
PO Yes pC02Tt"; pH,O% p U 9 s  p T r a c e B  Temp- "g" Y e s  Other- 
2- - 

12.  Estimated Time to Perform Slcasurement: TBD 

13. Estimated Time to Set L'p and Secure lleasurement: TBD 

i 4. Estimated \leiaurement Freqzency: i BI) 


